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O (37) Abstract: Irnidazoquinoline and tetrahydruimidazoquinoline compounds that contain ether and ary 1 or alkenyl functionality at 
p£ the 1 -position are useful as immune response modifiers. The compounds and compositions of the invention can induce the biosyn- 
^ thesis of various cytokines and are useful in the treatment of a variety of conditions including viral diseases and neoplastic diseases. 
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Aryl Ether Substituted Imidazoquinollnes 

Field of tl^a Tuvonf^ 

This invention relates to imidazoquinoline compounds mat have a 1-snbstiment 
that contains ether and aiyl or alkenyl functionality, and to pharmaceutical compositions 
containing such compounds. A further aspect of this invention relates to the use of these 
compounds as immunomodulators, for inducing cytokine biosynthesis in annuals, and in 
the treatment of diseases, including viral and neoplastic diseases. 

Backgrntn^ 0 f the Inventi ng 

The first reliable report ou the lif-iimto[4^^qumoline ring system, Backman 
et al., f,Oig,qiem. 15, 1278-1284 (1950) describes the synthesis of H^me&oxfS. 
qumoIinylH-metbyl-ljy-mfi for possible use as an anthnalarial 

agent Subsequently, syntheses of various substituted lif-inudazo[4,5-<:] qumolines were 
reported. For example, Jain etal, J, Med, Qigm, H.pp. 87-92 (1968). synthesized the 
compound l-[2-(4-piperidyI)euj^ M a 

anticonvulsant and cardiovascular agent Also, Baranov et aL, Chem.Abs. 85, 94362 
(1976), have reported several 2-oxonnidazo[4,5-c]o^olmes, and Berenyi et aL, I 
Peterocyclicmmn 18, 1537-1540 (1981), have reported certain 2-oxohmdazo[4^- 
c]qumohnes. 

Certain l£r-hnidazo[4^-c]quhwhn-4-ammes and 1- and 2-substhutod derivatives 
thereof were later found to be useful as antiviial agents, bronchodilators and 
hnmunomodulators. These are described in, inter alia, U.S. Patent Nos. 4,689,338; 
4,698,348; 4,929,624; 5,037,986; 5,268,376; 5,346,905; and 5,3 89,640, all of which are 
incorporated herein by reference. 

There contmues to be interest m mem 
imidazo[4>c] iun>hthyridine-4-amines, lH-hnidazo [4,5-c] pyridm-4-amines, and 1H- 
imida20[4^c] qumolm-4-arnines having an ether containing substituent at the 1 position 
are known. These are described in U.S. Patent Nbs. 5,268,376; 5,389,640; 5,494,916; and 
WO 99/29693. 
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There is a continuing need for compounds that have the ability to modulate the 
immune response, by induction of cytokine biosynthesis or other mechanisms. 

Summary of the Invention 

5 We have found a new class of co mp ou nds that are useful in inducing cytokine 

biosynthesis in animals. Accordingly, this invention provides ixnidazo[4, 5-c]quinoline-4- 
amine and tetrahydroimidazo[4, 5-c]quinoline-4-amme compounds that have an ether 
containing substhuent at the 1 -position. The compounds axe described by Formulas (I), 
(II), (HI) and (IV), which are defined in more detail infra. These compounds share the 

10 general structural formula: 




wherein X, Rw R*, and R are as defined herein for each class of compounds having 
Formulas (I), (ET), (HI) and (IV). 
15 The compounds of Formulas (I), (II), (EH), and (TV) are useful as immune 

response modifiers due to their ability to induce cytokine biosynthesis and otherwise 

mnHnfrfr ftp* wrnmnw n*qp/rag« when administered to fwifmftlg This makes the compounds 

usefbl in the treatment of a variety of conditions such as viral diseases and tumors that are 
responsive to snch changes in die immune response. 

20 The invention further provides pharmaceutical compositions containing the 

immune response modifying compounds, and methods of inducing cytokine biosynthesis 
in an animal, treating a viral infection in an animal, and/or treating a neoplastic disease in 
an animal by administering a compound of Formula (I), (II), (ED), or (TV) to the animal. 
In addition, the invention provides methods of synthesizing the compounds of the 

25 invention and intermediates useful in the synthesis of these compounds. 
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Detailed Des cription ofthe Invention 

As mentioned earlier, we have found certain compounds that induce cytokine 
biosynthesis and modify the immune response in animals. Such compounds axe 
represented by Formulas Q, (D), (HI), and (IV), as shown below. 

Imidazoquinoline compounds ofthe invention, which have ether and aiyl or 
alkenyl functionality at the 1 -position axe represented by Formula (I): 



20 



25 




0) 

10 wherein: X is -CHR3-, -CHRralkyl-, or-CHR3-aIkenyl-; 

Ri is selected from the group consisting of. 
-alkenyl; 
-atyi; 
-lU-aiyl; 

* 5 Ri is selected fiom the group consisting of: 

-hydrogen; 
-alkyl; 
-alkenyl; 
-aiyl; 

-hcteroaiyl; 
-heterocyclyl; 
-aflcyl-Y-alkyl; 
-alkyl-Y- alkenyl; 
-alkyl-Y-aryl; and 

-alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting o£ 
-OH; 
-halogen; 
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-CO-N(R3>2; 
-CO-Cmo alkyi; 
-CO-OCmo alkyl; 
5 -Nj; 

-heteroaryl; 

-heterocyclyl; 

-CO-axyi; and 
10 -COieteioaryl; 

Ri is alkyl or alkenyl, both of which may be interrupted by one or more 
-O- groups; 

each R3 is independently H or Cmo alkyl; 
each Y is independently -O- or -S (0)«-; 
15 n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutically acceptable salt thereof. 



20 



The invention also provides imidazoquinoline co mpoun ds that contain ether 
functionality at the 1 -position, where the ether containing substituent also contains an 
alkynyl group. These compounds are represen t e d by structural formula (II): 



X— O— (CHah-ior-CSC — Rio 




25 (II) 



wherein X is -CHR3-, -CEDEta-alkyK or-CHRj-alkenyl-; 
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Rio is selected from the group consisting oft 
-H; 
-alkyl; 

-alkenyl; and 
-aiyl; 

Ra is selected from the group consisting of; 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aiyl; 

-heteroaiyl; 
-heteiocyclyl; 
-alkyl-Y-alkyl; 
-alkyl- Y- alkenyl; 
-alkyl-Y-aryl; and 

-alkyl or alkenyl substituted by one or more substituents selected 
from the group consis ting ofi 

-OH; 

-halogen; 

-N(R 3 >2; 

-CO-C M oalkyI; 
-C0-O-Ci. w alkyl; 
-N 3 ; ' 
-aiyl; 

-heteroaiyl; 
-heteiocyclyl; 
-CO-aryl;and 
-CO-heteroaiyl; 

nis0to4; 

each Y is independently -O- or -S(0>«-; 
each Sa is independently H or C wo alkyl; and 
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each R present is independently selected from the group consisting of Clio 
alkyl, Ci-io alkoxy, hydroxy, halogen and trifhioromethyl; 
N or a phannaceuticafly acceptable sah thereof 

The invention also includes tetrahydroimidazoquinoline compounds that bear an 
ether and axyl or alkenyl containing substituent at the 1 -position. Such 
tetrahydroimidazoqumoline compounds are represented by Formula (IE): 




(m) 

10 wherein: 

X is -CHR3-, -CHRa-alkyl-, or-CHR3-alkenyl-; 
Ri is selected from the group consisting of. 
aryl; 

alkenyl; and 

15 Rr-aryU 

Ra is selected from the group consisting of: 
-hydrogen; 
-alkyl; 
-alkenyl; 

20 -aiyi; 

-heteroaryl; 

-heterocyclyl; 

-alkyl-Y-alkyl; 

-alkyl-Y-aryl; 
25 - alkyl- Y- alkenyl; and 

-alkyl or alkenyl substituted by one or more substhuente selected 

from flie group consisting o£ 
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-CO-N(R3)a; 

5 -CO-Cwo alkyl; 

-CO-O-Cmo alkyl; 
-N 3 ; 

-heteroaryl; 

W -heterocyclyl; 

-CO-aryl; and 
-CO-heteroaiyl; 

R4 is alkyl or alkenyl, both of which may be interrupted by one or more 
— O— groups; 

15 each R3 is independently H or Cmo alkyl; 

each Y is independently -O- or-S(0)<«-; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo afltoxy, hydroxy, halogen and trifluoromethyl; 
20 or a phannaceutically acceptable salt thereof 

An additional class of immune response modifying compounds of fee invention are 
tetrahydroimidazoquinoline compounds feat have an ether containing substituent at the 1- 
position, where the ether containing substituent also contains an alkynyl group. These 
25 compounds are represented by structural formula (TV): 
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X— 0— (CBfiuio — CSCRio 



(IV) 



Xis-CHRj-, -CHR^-alkyi-, or-CHR3-aIkenyls 
5 Rio is selected from the group consisting of 

-H; 
-alkyl; 

-alkenyl; and 

-aiyU 

10 Bs is selected from the group consisting of. 

-hydrogen; 
-alkyl; 
-aUcenyl; 
-aiyl; 

IS- -heteroaryi; 

-heterocyclyl; 
-alkyl-Y-alkyl; 
-attyl-Y-aryl; 
-aBcyl-Y- alkenyl; and 

20 - alkyl or alkenyl substituted by one or more substituents selected 

from the group consisting of 
-OH; 
-halogen; 
-N(R3)2; 

25 -CO-NCR^; 

-CO-Cwo alkyl; 
-CO-O-Cmo alkyl; 
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-N 3 ; 

-heteroaxyl; 
-heterocyclyl; 

5 -CO-aiyl; and 

-CO-heteroaryl; 
each S3 is independently H or Cmq alkyi; 
each Y is independently -O- or- S(0)o^-; 
n is 0 to 4; and 

10 each R present is independently selected from the group consisting of Cmo 

alkyi, Clio aDcoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutical^ acceptable salt thereof! 

Preparation <rf fog COfflPQTOflfl 

IS Compounds of the invention can be prepared according to Reaction Scheme I 

where R, R2, X and n are as defined above and Rn is alkyi substituted by an aiyl group 
wherein the aryi group maybe unsubstituted or may be substituted or Rn is substituted 
aiyl with the proviso that if Rn is substituted aiyl at least one substituent is a strong 
electron withdrawing group located ortho or para to the ether band. 

20 Reaction Scheme I 




In Reaction Scheme I a 4^muno-l£f-inudazo[4 > S«c]q^ino^ 1-yl alcohol of 
Formula X is alkylated with a halide of Formula XI to provide a UWnridazo[4,5- 
c]quinolin-4-amine of Formula XII which is a subgenus of Formula I The alcohol of 
25 Formula X is reacted with sodium hydride in a suitable solvent such as N,N- 

dimethylfbnnamide to form an aBcmride. The halide is then added to the reaction mixture. 
The reaction can be carried out at ambient temperature or with gentle heating (~5 0°C) if 
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desired The product or a pharmaceutical!/ acceptable salt thereof can be isolated using 
conventional methods. 

Many compounds of Formula X are known, see for example Gerster, U.S. Patent 
No. 4,689,338 and Gerster et aL, U.S. Patent No. 5,605,899, the disclosures of which axe 

5 incorporated by reference herein; others can readily be prepared using known synthetic 
routes, see for example, Andre et al, U.S. Patent No. 5,578,727; Gerster, U.S. Patent No. 
5,175,296; Nikolaides et al., U.S. Patent No. 5,395,937; and Gerster et aL, U.S. Patent No. 
5,741,908, the disclosures of which are incorporated by reference herein. Many halides of 
Formula XI are commercially available; others can be readily prepared using known 

10 synthetic methods. 

Compounds of the invention can be prepared according to Reaction Scheme II 
where R, R& Ru, X and n are as defined above. 

In step (1) of Reaction Scheme II a Lff-imidazo[4 t 5-c]qumolin-l-ji alcohol of 
Formula Xm is alkylated with a halide of Formula XI to provide a Lff-imidazo[4,5- 

15 c]quinolin-l-yl ether of Formula XIV. The alcohol of Formula XIII is reacted with 

sodium hydride in a suitable solvent such as N^niimethylfonnamide or tetrahydro&ran 
to form an alkoxide. The alkoxide is then combined with the halide Alternatively, the 
alcohol and the halide can be combined in a biphasic mixture of aqueous 50% sodium 
hydroxide and an inert solvent such as dichlo romethane in the presence of a phase transfer 

20 catalyst such as benzyltrimethylammonium chloride.. The reaction can be carried out at 
ambient temperature. Many compounds of Formula XM are known, see for example, 
Ge r ste r, U.S. Patent 4,689,33 8; others can readily be prepared using known synthetic 
routes, see for example, Gerster et aL, U.S. Patent No. 5,605,899 and Gerster, U.S. Patent 
No, 5,175,296. 

25 In step (2) of Reaction Scheme II a Uf-imidazo[4,5-c]quinolin-l-yl ether of 

Formula XTV is oxidized to provide a U7-irddazo[4,5-c]quinoline-5N^xide of Formula 
XV using a conventional oxidizing agent capable of forming N-oxides. Preferably a 
solution of a compound of Formula XIV in a suitable solvent such as chloroform or 
dichloromethane is oxidized using 3 -chloroperoxybenzoic acid at ambient temperature. 

30 In step (3) of Reaction Scheme II a lH-imidazo[4,5^]quinoline-5N-oxide of 

Formula XV is animated to provide a lff-imidazD[4,5^]quinolin-4-amine of Formula XII 
which is a subgenus of Formula L Step (3) involves (i) reacting a compound of Formula , 
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XV with an acylating agent and then (ii) reacting fee product with an aminating agent 
Part (0 of step (3) involves reacting an N-oxide of Formula XV with an acylating agent 
Suitable acylating agents include alkyl- or arylsulfonyl chlorides (e.g., benezenesulfonyl 
chloride, methanesulfonyl chloride, p-toluenesulfbnyl chloride). Arylsulfonyl chlorides 
5 are preferred. Pora-toluenesulfonyl chloride is most preferred. Part (ii) of step (3) 

involves reacting the product of part ® with an excess of an arm^t ing agent Suitable 
a minatmg agents include ammonia (e.g., in the form of ammonium hydroxide) and 
ammonium salts (e.g., ammonium carbonate, ammonium bicarbonate, anm io n m m 
phosphate). Ammonium hydroxide is preferred. The reaction is preferably carried out by 
1 0 dissolving the N-oxide of Formula XV in an inert solvent such as dichloromethane, adding 
the aminating agent to the solution, and then slowly adding the acylating agent The 
product or a pharmaceutical^ acceptable salt thereof can be isolated using conventional 
methods. 

Alternatively, step (3) may be carried out by (i) reacting an N-oxide of Formula 
15 XV with an isocyanate and then (h^hycto^ Part ® involves 

reacting the N-oxide with an isocyanate wherein the isocyanato group is bonded to a 
cafbonyl group. Preferred isocyanates include trichloroacetyl isocyanate and arqyl 
isocyanates such as benzoyl isocyanate. The reaction of the isocyanate with the N-oxide is 
carried out under substantially anhydrous conditions by adding the isocy anate to a solution 
20 of the N-oxide in an inert solvent such as chloroform or dichloromethane. Part(ii) 

involves hydrolysis of the product from part (i). The hydrolysis can be carried out by 
conventional methods such as heating in the presence of water or a lower alkanol 
optionally in the presence of a catalyst such as an alkali metal hydroxide or lower 
aDcoxide. The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
25 conventional methods. 
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Reaction Scheme II 




5 Compounds of Formula I wherein R, Ra, X and n are as defined above and Ri is an 

optionally substituted phenyl can be prepared according to Reaction Scheme EI where m 
is 0 to 3 and each R' is independently selected from the group consisting of alkyl, alkoxy, 
aHcylfhio, haloalkyl, haloalkoxy, haloaOcylthio, halogen, nitro, mercapto, cyano, carboxy, 
fbmiyl, aryl, aiyloxy, aryWrio, arylalkaxy, aiylalkylthio, heteroaryl, hcteroaryloxy, 

10 heteroaiylthio, heteioaiylalkoxy, heteroaiylalkylthio, amino, alkylamino, dialkyiamino, 
heterocyclyl, heterocycloalky 1, alkylcarbonyl, aDcenylcarbonyl, arylcarbonyl, 
alkoxycarbonyl, haloalkylcarbonyl, haloaflcoxycarbanyl, alkylthiocaibonyl, 
aryloxycarbonyl, alkanoyloxy, alkanoylthio, alkanoylamino, aioyloxy and aroylamino. 
In Reaction Scheme m a 4-amino-l#-imida^ alcohol of 

IS Formula X is condensed with a phenol of Formula XVI to provide a Lff-imidazo[4,5- 
c]qumoIin4-amine of Formula XVH which is a subgenus of Formula L Preferably, a 
solution of a compound of Formula X and the phenol in a suitable solvent such as N,N- 
dimetfaylformamide is treated with diethyl azodicarbaxylate and triphenylphosphine at 
ambient temperature. The product or a pharmaceutical^ acceptable salt thereof can be 

20 isolated using co nventi onal methods. 
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Reaction Scheme HI 




Compounds of the invention cm also be prepared according to Reaction Scheme 
IV where R,Ra,Ru»X and n are as defined above. 

In step (1) of Reaction Scheme IV the hydroxy group of a lH-imidazo[4,5- 
c]quinolin-l-yl alcohol of Formula Xm is protected with a benzyl group. The alcohol of 
1 0 Formula Xm is reacted wifli sodium hydride in a suitable solvent such as N,N- 

dimethylfbrmamide to form an alkoxide. The alkoxide is then alkylated withben2yl 
bromide to provide a compound of Formula XVEDL The reaction can be carried out at 
ambient temperature* 

In step (2) of Reaction Scheme IV a compound of Formula XVHI is oxidized using 
15 the method of step (2) of Reaction Scheme II to provide a lif-imidazo[4,5^]quinoline- 
5N-oxide of Formula XDC 

In step (3) of Reaction Scheme IV a lff-imidazo[4^]qumoline-5N-<mde of 
Formula XDC is chlorinated to provide a 4^oro-lfr-imidazo[4^]q^Hne of Formula 
XX Preferably a solution of a compound of Formula XDC in a suitable solvent such as 
20 toluene is treated with phosphorous oxychloride at ambient temperature. 

In step (4) of Reaction Scheme IV a 4^on>-lJf-nnidazoft of 
Formula XX is reacted with phenol to provide a 4-phenoxy-lff-imidazo[4,5^]qumoKne of 
Formula XXL The phenol is reacted wiflx sodium hydride in a suitable solvent such as 
diglyme to form a phenoxide. The phenoxide is then reacted at an elevated temperature 
25 with a compound of Formula XX 

In step (5) of Reaction Scheme IV the benzyl protecting group is removed from a 
compound of Formula XXI to provide a 4^henoxy-lif-imida2o[4,5^]quinolin-l-^ 
alcohol of Formula XXDL The reaction is preferably carried out by adding triflic acid in a 
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controlled fashion to a solution of a compound of Formula XXI in a suitable solvent such 
as dicUoromefhane at ambient temperature. 

In step (6) of Reaction Scheme IV a 4-phenoxy-lH%iidazo[4,5^]quiriolin-l -yl 
alcohol of Formula XXII is alkylated with a halide of Hal-Ru to provide a 4-phenoxy-Lff- 

5 imidazo[4 t 5^]qainolin-l-yl ether of Formula XXffl. The aTTcmdde of a compound of 
Formula XXII is formed by adding the ricoholtoabiphasicmktureof aqueous 50% 
sodium hydroxide and an inert solvent such as dichloromefhane in the presence of a phase 
transfer catalyst such as benzyltrrmethlammomum chloride. The alkoxide is then 
alkylated The reaction can be carried out at ambient temperature. 

10 In step (7) of Reaction Scheme IV a 4-phenoxy- li^rrrn<dazo[4^^]qumolrn- 1 -yl 

ether of Formula XXKI is animated to provide a Ur-imidazo[4,5^]qui^ of 
Formula XII which is a subgenus of Formula L The reaction can be carried out by 
combining a compound of Formula XXDS with ammonium acetate and heating the 
resulting mixture at -1 S0°C The product or a pharmaceutical^ acceptable salt thereof can 

IS be isolated using conventional methods. 
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Reaction Scheme IV 




Tetrahydroimidazoqumolinea of the invention can be prepared according to 
Reaction Scheme V where R, Ra, R u , Xandn are aa defined above. 

In Reaction Scheme V a 4-annno^,8,9-tetrahy^ . 
yl alcohol of Fonnula XXTV is alkylated with a halide of Fonnula XT to provide a 6,7,8,9. 
tetrahydro-l/f-innciazo[4,5^]quhiolm of Fonnula XXV which is a subgenus of 

15 
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Formula m. The alcohol of Fomrala XXIV is reacted with sodium hydride in a suitable 
solvent such as N^-dhnethylfonnamide to form an alkoxide. The aDcoxide is then 
combined with the halide. The reaction can be carried out at ambient temperature. The 
product or a phannaceutically acceptable salt thereof can be isolated using conventional 
5 methods. 

Many tetrahydro-Lff-inridaro^ of Formula XXIV are known, see 

for example, Nikolaides et aL, U.S. Patent No. 5,352,784; others can be prepared using 
known synthetic methods, see for example, Lindstrom, U.S. Patent No. 5,693,811; the 
disclosures of which are incorporated by reference herein. 

10 

Reaction Scheme V 




XXIV XI XXV R„ 



Compounds of the invention can also be prepared according to Reaction Scheme 
15 VI where R,Rj,Ra,Xandnare as defined above. 

In step (1) of Reaction Scheme VI a 4^oro-3ntritroquinoline of Formula XXVI is 
reacted wilh an amine of Formula Ri-O-X-NHi to provide a 3-mtn>quinolin-4-amine of 
Formula XXVH The reaction can be carried out by adding the anrinetoasohitianofa 
compound of Formula XXVI in a suitable solvent such as chloroform or dichlorometfaane 
20 and optionally heating. Many quinolines of Formula XXVI are known compounds (see 
for example, U.S. Patent 4,689,33 8 and references cited therein). 

In step (2) of Reaction Scheme VI a 3-nitroquinolm-4-amine of Formula XXVII is 
reduced to provide a quinoline-3 J 4-diamine of Formula XXVEOL Preferably, the reduction 
is carried out using a conventional heterogeneous hydrogenation catalyst such as platinum 
25 ot carbon or palladium on carbon. The reaction can conveniently be carried out on a Parr 
apparatus in a suitable solvent such as isopropyl alcohol or preferably toluene. 
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In step (3) of Reaction Scheme VI a qpmoline-3,4Hiiamirc of Formula XXVIII is 
reacted wife a caiboxylic acid or an equivalent thereof to provide a lff-imidazo[4,5- 
c]quinoline of Formula XXDC Suitable equivalents to caiboxylic acid include orfeoesters, 
and 1,1-dialkoxyaIkyl alkanoates. The caiboxylic acid or equivalent is selected such that 
5 it will provide the desired R2 substituent in a compound of Formula XXDC For example, 
triethyl orthoformate will provide a compound where Ra is hydrogen and triethyl 
orthoacetate will provide a compound where R 2 is methyl The reaction can be run in the 
absence of solvent or in an inert solvent such as toluene. The reaction is run with 
sufficient heating to drive off any alcohol or water formed as a byproduct of the reaction, 
10 Optionally a catalyst such as pyridine hydrochloride can he included 

Alternatively, step (3) can be carried out by (i) reacting the diamine of Formula 
XXVm with an acyl halide of Formula RaC(0)Cl and then (ii) cyclizing. In part® the 
acyl halide is added to a solution of the diamine in a suitable solvent such as acetonitrile, 
pyridine or dichloromethane. The reaction can be carried out at ambient temperature. la 
1 S part (u) the product of part (0 is heated in an alcoholic solvent in the presence of a base. 
Preferably the product of part (0 is refluxed in ethanol in fee presence of an excess of 
triethylamine or heated with methanolic ammonia. Alternatively, if step (i) has been run 
in pyridine, step® can be carried out by heating fee reaction mixture after analysis 
indicates that step ® is complete. 
20 In step (4) of Reaction Scheme VI a lH-ixmdazo[4 t 5^]qpinolme of Formula XXDC 

is oxidized using fee method of step (2) of Reaction Scheme II to provide a Iff- 
imidazo[4,5^]quinoline-5N-oxide of Formula XXX 

In step (5) of Reaction Scheme VI a Lff-imidazo[4,5^]q^inoline-5N-oxide of 
Formula XXX is aminated using the method of step (3) of Reaction Scheme H to provide a 
25 Lff-imidazo[4,5^]quinoIin-4-amiiw of Formula L 
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5 Compounds of the invention can be prepared according to Reaction Scheme VII 

where R, X and n are as defined above and Ru is an aryl group which may be 
unsubstituted or substituted as defined above. 

In step (1) of Reaction Scheme VH a U/-imida2o[4^c]quinolin- 1-yl alcohol of 
Formula XHI is alkylated with a halide of Formula XXXI to provide a Lff-imidazo [4,5- 

10 c]quinolin-l-yl ether of Formula XXXCL The compound of Formula Xm and the halide 
of Formula XXXI axe combined in a triphasic mixture of 50% aqueous sodium hydroxide 
and a suitable solvent such as dichloromethane in the presence of a phase transfer catalyst 
such as benzyltrimethylammonram chloride. The reaction can be run at ambient 
temperature. 

15 In step (2) of Reaction Scheme VII a liT-imidazo[4,5^]quinoline of Formula 

XXXII is oxidized using the method of step (2) of Reaction Scheme II to provide a Lff- 
imidazo[4^w:]qainoline-5N-oxide of Formula XXXIIL 

In step (3) of Reaction Scheme VII a lH-imidazo[4,5-c]quinolme-5N-K>xide of 
Formula XXXIII is reacted with trichloroacetyi isocyanate to provide a Lff4midazo[4,5- 
20 c]quinolin-4-yl trichloroacetamide of Formula XXXTV. Preferably die isocyanate is added 

i 
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in a controlled fiahion at ambient temperature to a solution of the 5N-o»de in a suitable 
solvent such as dichloromethane. 

In step (4) of Reaction Scheme VII a l^-imida2»[4,5K:]quinolin-4-yl 
trichloroacetamide of Fonnula XXXIV is hydrolyzed to provide a l#-imidazo[4,5- 
c]quinolin-4-amine of Fonnula XXXV which is a subgenus of Fonnula IL The hydrolysis 
can be earned out by conventional methods, preferably by treating a solution of a 
compound of Fonnula XXXIV in methanol with sodium mcthoxide. 

In step (5) of Reaction Scheme VH lH-innda2o[4 l 5^]quinoKn-4«ainme of 
Fonnula XXXV is coupled wifli a halide of fonnula Hal-R 12 using a transition metal 
catalyst to provide a lif-inridazo[4,5^]qmnolin4-amine of Formula XXXVI which is a 
subgenus of Formula E. Preferably a compound of Formula XXXV is combined with the 
halide in the presence of copper 00 iodide, didilorobis(triph^ 
and excess trietfaylamine in a suitable solvent such as N,N-dimethylfonnamide or 
acetonitrile. The reaction is preferably carried out at an elevated temperature (60-80°C). 
Hie product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional methods. 
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Reaction Scheme VH 
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Compounds of the invention can be prepared according to Reaction Scheme Vm 
where R.R^Ri^Xandnareas defined above and BOC is te/t-bntoxycarbonyl. 
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In step (1) of Reaction Scheme Vm the amino group of a U?-imidazo[4,5- 
c]qumolk-4-amine of Formula XXXV is protected with two tert-butoxycaxbonyl groups. 
A compound of Formula XXXV is combined with di-fert-butyl dicarbonate in a suitable 
solvent such as N^-dimethylfbrmamide in the presence of 4^dimethylamko)pyridine 
5 and triethylamine. The reaction is carried out at an elevated temperature (80-85°C). 

In step (2) of Reaction Scheme Vm a protected LH"-imidazo[4,5-c]quinolin-4- 
amine of Formula XXXVH is coupled with a halide of formula Hal-Ru using a transition 
metal catalyst to provide a protected Uf-imidazo[4 > 5^]qTunolin-4-amine of Formula 
XXXVIII. Preferably a compound of Formula XXXVII is combined with the halide in the 
10 presence of copper (I) iodide, dicUorobis(triphenylphos^^ and excess 

triethylamine in a suitable solvent such as N,N-dimethylfbnnamide or acetonitrile. The 
reaction can be carried out at ambient temperature or at an elevated temperature (40-80°Q. 

In step (3) of Reaction Scheme Vm the protecting groups are removed by 
hydrolysis under acidic conditions to provide a l£f-imidazo [4,5-c] quinolin-4-amine of 
15 Formula XXXVI which is a subgenus of Formula II. Preferably a compound of Formula 
XXXVm is treated wilhtiifluoroacetic acid in a suitable solvent such as dichloromethane. 
The reaction can be run at ambient temperature or at a reduced temperature (0°C). The 
product or a pharmaceutical^ acceptable salt thereof can be isolated using conventional 
methods. 

20 la step (4) of Reaction Scheme VUI the aDcyne bond of a protected Iff- 

imidazo[4^]quinolin4-amine of Formula XXXVIII is reduced to provide a protected 
lir-imidazo[4 > S^]quxnoIm-4-amme of Formula XXXDC Preferably, the reduction is 
carried out using a conventional heterogeneous hydrogentation catalyst such as platinum 
oxide, platinum on carbon or palladium on carbon. The reaction can conveniently be 

25 carried out on a Pair apparatus in a suitable solvent such as methanol 

In step (5) of Reaction Scheme VOL the protecting groups of a compound of 
Formula XXXDC are removed in the same maimer as in step (3) to provide a lif- 
inndazo[4^]quinolin-4-amine of Formula XL which is a subgenus of Formula I The 
product or a pharmaceutic ally acceptable salt thereo f can be isolated using conventional 

30 methods. 
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Compounds of the invention con be prepared according to Reaction Scheme DC 
5 where R, R& Rii, X and n are as defined above and CBZ is benzyiaxycarbonyL 

In step (1) of Reaction Scheme DC the amino group of a lif-imidazo[4,5- 
cJqirinolin-4-amine of Formula XXXV is protected with benzyloxycaxbonyl groins. A 
compound of Formula XXXV is combined with dibenzyl dicarbonate in a suitable solvent 
such as NjN-^iimethyifOTmamide, The reaction can be cairied out at ambient temperature 
10 or with mitt heating (40°Q. 

In step (2) of Reaction Scheme IX a protected liT-iinida2o[4,5^]quinolm-4-axnine 
of Formula XII is coupled with a halide of formula Hal-Ru using a transition metal 
catalyst to provide a protected lff-imidazo[4,5^]quinolin-4-amine of Formula XTJT. 
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Preferably a c ompound of Formula XII is combined with the halide in the presenc e of 
copper (I) iodide, dicMorobis(triphenylphosp^ and excess trie&yiamine 

in a suitable solvent such as N^N-^imefhylformanride or acetonitrile. The reaction can be 
carried out at ambient temperature or at an elevated temperature (40-80°C). 

5 In step (3) of Reaction Scheme DC flic protecting groups are removed by hydrolysis 

to provide a UMmidazo[4,5H:]q^ of Formula XXXVI which is a subgenus 

of Formula IL Preferably a compound of Fonaula XIH is treated with sodium methoxide 
in a suitable solvent such as methanol The reaction can be run at ambient temperature. 
The product or a pharmaceutical^ acceptable salt thereof can be isolated using 

10 conventional methods. 

In step (4) of Reaction Scheme IX the protecting groups of a compound of 
Formula XUI are removed by hydrogenolysis and the alkyne bond is rednced to provide a 
Lff-imidazo[4,5^]quinolinr4-amine of Formula XL which is a subgenus of Formula L 
Preferably, the hydrogenofysis/reduction is carried out using palladium hydroxide on 

15 carbon. The reaction can conveniently be carried out on a Parr apparatus in a suitable 

solvent such as methanol. The product or a pharmaceutical^ acceptable salt thereof can be 
isolated using conventional methods. 
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5 Compounds of the invention can be prepared according to Reaction Scheme X 

where R,Ri,R2,X and n are as defined above. 

In step (1) of Reaction Scheme X a 2,4^cMoro-3-nitroqumoline of Formula XLEI 
is reacted with an amine of Formula R1-O-X-NH2 to provide a 2^oio-3-nitroquinolin-4- 
grnnrft of Fo rmula XLTV. The reaction can be carried out by adding the amine to a 
10 solution of a compound of Formula XUII in a suitable solvent such as chloroform or 

dichloromethane and optionally heating. Many quinolines of Formula XLm are known or 
can be prepared using known synthetic methods (see for example, Andre etaL, U.S. Patent 
No. 4,988,813 and references cited therein). 
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10 



In step (2) of Reaction Scheme X a 2^Uoro-3-nitroqui n oIm-4-a m in e of Formula 
XLIV is reduced using the method of step (2) in Reaction Scheme VI to provide a 2- 
chloroquinolmeO,4Hhfflinne of Formula XLV. 

In step (3) of Reaction Scheme X a 2smloma^lme-3,4^iftmme of Formula 
XLV is cyclized using the method of step (3) in Reaction Scheme VI to provide a 4- 
cUoro-lif-mtidazo[4^^]qumolme of Formula XLVL 

In step (4) of Reaction Scheme X a 4Kmlom-lfr-nmto[4>c]qumolme of 
Formula XLVI is animated to provide a l/f-irmto[4>cJqumolin-4W 1 e of Formula I. 
The reaction is carried out by heating (e.g.,125-175T) a compound of Formula XLVI 
under pressure iu a sealed reactor in the presence of a solution of ammonia in an alkanol. 
The product or a pharmaceuticany acceptable salt thereof can be isolated using 
conventional methods. 
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Reaction Scheme X 
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Compounds of the nrmmOT can be prepared accor^ 
where R, Ri, Rj, X and n are as defined above. 
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In Reaction Scheme XI a lif-imidazo [4,5-c] quinolin-4-arrime of Formula XLVII is 
alkylated with a halide of Formula XLVm to provide a lif-imidazo[4,5^]qumolm-4- 
amine of Formula L The compound of Formula XLVII is reacted with sodium hydride in 
a suitable solvent such as N^-^iime^lfonnamide. The halide is then added to the 

5 reaction mixture. The reaction can be carried out at an elevated temperature (~100°C). 
AUcylation occurs at both the Nl and the N3 nitrogens; however, the desired 1-isomer can 
be readily separated from the 3-isomer using conventional techniques such as column 
chromatography and recrystaHization. 

Many lif-iinidazo[4,5^]qukolin^ainiiics of Formula XLVH are known; others 

10 may be prepared using known synthetic methods, see for example, Gerster, U.S. Patent 
No. 5,756,747 and the references cited therein. 

Reaction Scheme XI 



} — Ra + HaJ-X-O-f^ 



15 




XLVUI 




Compounds of the invention can be prepared according to Reaction Scheme XII 
where R,RiRa,X and n are as defined above. 

In step (1) of Reaction Scheme XII a 4-mtrotetrazolo[l,5-a]quinolin-5-ol of 
20 Formula XLTX is chlorinated to provide a 5-chIoto-4-nitrotetrazolo[i ,5-aJquinoline of 
Formula L, Conventional chlorinating agents can be used. Preferably the reaction is 
carried out using phosphorus oxychloride in a suitable solvent such as N,N- 
dimethylfbnnamide. 4-Nitrotetrazolo[l ^-a]quinolinh5-ols of Formula XLDC are known or 
can be prepared using known synthetic methods (see for example, Gerster, et aL, U.S. 
25 Patent No. 5,741,908 and references cited therein). 

In step (2) of Reaction Scheme XII a5<hlozo^nitrotetrazolo[l,5^]quinolmeof 
Formula L is reacted with an amine of Formula Ri -O-X-NHa to provide a 4- 
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mtrotettazote[l,5^]qninolin-5-anime of Fotmnla LL The reaction can be carried out by 
adding the amine to a solution of a compound of Formula L in a suitable solvent such as 
dicMoromethane in die presence of triemylamino. 

In step (3) of Reaction Scheme XH a 4-nmxrtetrazolo[l£-a]<ramo^ of 
Formula II is reduced using me method of step (2) in Reaction Scheme VI to provide a 
tetrazolo[l ,5-a]quinolin^,5-diaminfi of Formula UL 

In step (4 ) of Reaction Scheme XH a tetrazolo[1^4]o^olin^4-^iamine of 
Formula IH is cyclized using the method of step (3) in Reaction Scheme VI to provide a 
6ff-imidazo[4^-c]totrazoIo[l ,5-a]qumoIme of Formula T.TTT 

In step (5) of Reaction Scheme XR a 6W-mridazo[4,5^]tetrazolo[l ^jqumoline 
of Formula LEI is reduced to provide a LH"-imidazo[4,5-c]qukolin- 4-amme of Formula L 
Step (5) involves ® reacting a compound of Formula LEU with trhAeiryhjmosphme and 
men (u) hydrolyzing. Part © can be carried out by combining a compound of Formula 
im with triphenytphosphine in a suitable solvent such as U-dichlorobenzene and 
heating. Part (ii) involves hydrolysis of the product from part (i). The hydrolysis can be 
carried out by conventional methods such as heating in me presence of water or a lower 
alkanol optionally in the presence of a catalyst such as an alkali metal hydroxide or lower 
alkoxide. The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional methods. 
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Reaction Scheme XII 




XUX L U ft 

(3) 




5 

Compounds of the invention can be prepared according to Reaction Scheme XHI 
where R, R2, Ru, X and n are as defined above. 
10 In step (1) of Reaction Scheme Xm a l^-imidazo[4,5-c]quinolin-l-yl ether of 

Formula XXXII is coupled with a halide of Formula Hal-R u using the method of step (5) 
in Reaction Scheme VII to provide a lif-imidazo [4,5-cjqainoIin- 1 -yl ether of Fonnuk 
UV. 

In step (2) of Reaction Scheme Xm a Lff-imidazo[4,5-c]quinolin-l-yl ether of 
1 5 Formula UV is oxidized using the method of step (2) in Reaction Scheme II to provide a 
Lff-imida2o[4^]quinoHne-5NH3xide of Formula LV. 

In step (3) of Reaction Scheme xm a lff-imidazo[4,5^]quinoline-5N-oxide of 
Formula LV is animated using the method of step (3) in Reaction Scheme II to provide a 
ljy-imida2o[4^^]quinolin-4-amine of Formula XXXVI which is a subgenus of Formula 
20 IL The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional methods. 
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Compounds of the invention can be prepared according to Reaction Scheme XIV 
where R, Ra, R 12> X and n are as defined above. 

In step (1) of Reaction Scheme XIV (he aDcyne bond of a li/-imidazo[4,5- 
. c]quinolm-l-yl ether of Fommla UV is reduced using the method of step (4) of Reaction 
Scheme VHI to provide a l*nnidazo[4^]qumolm-l-yl ether of Formula LVL 

In step (2) of Reaction Scheme XIV a Iff-imidazo[4^]qmnolin-l-yl ether of 
FonxmkLVIis oxidiaedusmgmemetto 
l^-imidazo[4,5^]quiru)line-5N-oxide of Formula LVH 

In step (3) of Reaction Scheme XIV a l^-hnidazo[4,5^]quinoKne-5N-oxide of 
Formula LVH is animated using the n»tluxiofs1ep (3) m Reaction Scheme H to pro^ 
l^-iimd^[4^]qumolin-4-ainme of Formula XL which is a subgenus of Formula L The 
product or a pharmaceutical acceptable salt thereof can be isolated using conventional 
methods. 
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Reaction Scheme XIV 




Tctrahydroiniidazoquiiiolinc8 of tie invention can be prepared according to 
Reaction Scheme XV where R, Ra, R n> X and n are as defined above. 

In step (1) of Reaction Scheme XV a 4-ammo^J > 8>9-tetr^ 
c]quinoIin-l-yl alcohol ofFonnula XXIV is alkylated using the method described in 
Reaction Scheme V with a halide ofFonnula HaHCHauio-CH^CH to provide a 6,7,8,9- 
tetahydro-lEf-iimdazD^ of Formula LVTO which is a subgenus of 

Formula IV, 

En step (2) of Reaction Scheme XV a 6,7,8^-tetrahydro-Lff-imidazo[44- 
c]quim>liii-4-ainine ofFonnula LVDI is coupled using the method of step (5) of Reaction 
Scheme VII with a halide ofFonnula Hal-R u to provide a 6,7,8^-tetrahydro-Lff- 
imida2»[4^]quinolin-4-amine ofFonnula LDC which is a subgenus ofFonnula IV, The 
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product or a phaimaceuticaHy acceptable salt thereof can be isolated using conventional 
methods. 

Reaction Scheme XV 

5 




Compounds of the invention can be prepared according to Reaction Scheme XVI 
where R, R u Ra, X and n ate as defined above. 
10 ih step (l)ofReactionSdieme XVI a 2,4^1^^ 

tetrayhydroquinoKne of Formula LX is chlorinated to provide a 2»4-dichloro-3-nitro- 
6,7,8^tetrayhydroquinoline of Formula LXL Conventional chlorinating agents can be 
used Preferably the reaction is carried out by combining a compound of Formula LX 
with phosphorous oxychloride and then heating (55-65°C). Compounds of Formula LX 
15 are known or can be prepared using known synthetic methods (see for example Nikolaides 
et al,. U.S. Patent 5,352,784 and references cited therein). 

In step (2) of Reaction Scheme XVI a 2 > 4-dichloro-3-mtro-6,7 > 8,9- 
tetrayhydroquinoline of Formula LXI is reacted with an amine of Formula Ri-O-X-NEfe to 
provide a 2^hlon>-3-nitro^,7 l 8^-tBtrahydroqu^ of Formula LXH. The 

20 reaction can be carried out by adding the amine to a solution of a compound of Formula 
LXI in a suitable solvent such as N^-dimethylformamide and heating (5 5-65°C). 

In step (3) of Reaction Scheme XVI a 2^Moro-3-mtro^J 1 8,9-tetr^ 
4-amine of Formula LXH is reacted with phenol using the method of step (4) of Reaction 
Scheme IV to provide a 2-phenoxy-3-nitro^^ of Formula 

25 LXnL 



31 



WO 02/46189 



PCT/US01/46581 



In step (4) of Reaction Scheme XVI a 2-phenoxy-3-mtro-6,7,8,9- 
tetrahydroquinoIin-4-ammo of Formula LXm is reduced using the method of step (2) of 
Reaction Schema VI to provide a 2-phenoxy^J,8^-tetrahydroq^ of 
Formula LXIV. 

5 la step (5) of Reaction Scheme XVI a 2-phenoxy-6 J,8^-4etrahydroquinofo 

diamine of Formula LXIV ia cyclized using the method of step (3) of Reaction Scheme VI 
to provide a 4-phenoxy^J,8,9-tetrahydro4 of Formula LXV. 

In step (6) of Reaction Scheme XVI a 4^henoxy-6 ,7,8>tetrahydro-LH'- 
tmidazo[4,5-c]quinolino of Formula LXV is animated using the method of step (7) of 
10 Reaction Scheme IV to provide a 6,7,8,9^trahydn>-liy-i^ 
of Formula IIL 
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The invention also provides novel compounds useful as intermediates in the 
synthesis of me compounds of Formulas (I), (II), (3H), and (IV). These intermediate 
compounds have the structural Formulas (V) - (K), described in more detail below. 
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One class of intermediate compounds has formula (V): 

X-O-Ri 
(V) 

wherein * X is -CHRrv ^HRralkyi-, or-CER 3 -aIkmiyls 
S Ri is selected from fee group consisting of: 

-aiyl; 
-alkenyi; 
-Rr-arytand 

-(CHWi-iorCsC-Rio ; 
10 R2 is selected from fee group consisting o£ 

-hydrogen; 
-alkyl; 
-alkenyi; 
-axyl; 

15 -heteroaryl; 

-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl- Y- alkenyi; 
-alkyl-Y-axyl; and 

20 - alkyl or alkenyi substituted by one or more substxtuents selected 

from the group consisting o£ 
-OH; 
-halogen; 

25 -co-nm* 

-CO-Cwo alkyl; 
-00-O-Cno alkyl; 
-N 3 ; 
-aiyl; 
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-heteroaryl; 
-heterocyclyl; 

-CO-aryl; and \ 
-CO-hcteroaryl; 

H4 is alkyl or alkenyl, which may bo interrupted by one or more 
-O- groups; 

each Sa is independently H or Cj.io alkyl; 

Rio is selected from fte group consisting of H, alkyl, alkenyl and aryl; 
each Y is independently -O- ar-S(b)o*-; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Ci. 
alkyl, Cro alkoxy, hydroxy, halogen and trifluoranethyl; 
or a pharmaceutical^ acceptable salt thereof. 

Another class of intermediates are Mdazoqoinolme-4-pheno(xy compounds of 
formula (VT): 




20 wherein X is -CHR3-, -CHRa-alkyl-, or ~CHR3-alkenyIs 
Ri is selected from the group consisting o£ 

-alkenyl; 
-Rr-sryl; and 

25 -(CH^Mff-CaC-Rw ; 

Ra is selected ftom the group consisting ofi 



35 



WO 02/46189 



PCTAJS01/46581 



-hydrogen; 
-alkyi; 

-alkenyi; N 
-aiyl; 

5 -hcteioaryl; 

-heterocyclyl; 

-alkyl-Y-attyl; 
alkyl-Y-aDcenyl; 
aDcyl-Y-axyl; and 

1 0 - alkyl or alkenyl substituted by one or mote substxtoents selected 

umi the group consisting o£ 
-OH; 
-halogen; 
-NCR*)* 

15 -CO-NCR^ 

-CO-Cmo alkyl; 
-CO-O-Cmo alkyl; 
-N 3 ; 

20 -hcteioaryl; 

-heterocyclyl; 
-CO-aiyl; and 
-COheteroaryl; 

Ri is alkyl or aflcenyl, both of which may be interrupted by one or more 
25 -O- groups; 

each R3 is independently H or C^o aDcyl; 

Rio is selected from the group consisting of H, alkyl, alkenyl and aryi; 

each Y is independently -O- or -S(0)o-2-; 

nis0to4;and 

30 each R present is independently selected from the group consisting of Cwo 

alkyl, Cwo aflcoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutical^ acceptable salt thereof 
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Another class of intermediate compounds are the imidazoquinolme-N-oxide 
compounds of formula (VII): 




wnerein Xis-<^-,^CHR r alkyI-,or-<m3-aIkenyH 
Ri is selected from the group consisting of. 
-atyl; 
-alkenyl; 
-Rr-aryl; and 
-(CHi)i-i(r-CHC-R,o; 

^i»aO# or alkenyl, hota of ^ch^ 
-O- groups; 

each R3 is independently H or Cwo alkyl; 

Rh is selected fiom the group consisting of H, alkyl, alkenyl and atyt 
n is 0 to 4; and 

each R present is independently selected from the group consisting of C,., 0 
alkyl, Cwo alkoxy, hydroxy, halogen and Iriflaoromethyl; 
or a phannaceutically acceptable salt thereof 
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An additional class of intermediate compounds has the formula (VHI): 



\ 



N— (COOR 7 )2 




(vm) 



wherein X is -CHR3-, -CHR3-aIkyi-, or --CHRs-alkenyl-; 
Ri is selected from the group consisting o£ 
-aiyl; 

10 -alkenyl; 

-Rr-aiyi; and 

KCEWwo-OO-Rio; 
R2 is selected from the group consisting o£ 

-hydrogen; 
15 -alkyl; 

-alkenyl; 

-aiyl; 

-heteroaxyl; 
-heterocyclyl; 

20 -alkyl-YHiIkyl; 

-alkyl-Y- alkenyl; 
-alkyi- Y-aiyl; and 

- alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting o£ 
25 -OH; 
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-CO-Cuo aftyl; 
•CO-O-Cno alkyl; 
-Nj; 
-Kyi; 

-heteroaryl; 
-heterocyclyl; 
-COaiy 1; and 
-CO-heteroaryl; 

R4 is alky 1 or aJkenyl, which may be interrupted by one or more 
-O- groups; 

each R3 is independently H or Cm 0 aDcyi; 

Rio is selected from the group consisting of H, alkyl, aDcenyl and aryl; 

each Y is independently -O- or -S(0)o-r; 

nis0to4; 

each R present is independently selected from the group consisting of Cm 

alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; and 

R 7 is terf-buiyl or benzyl; 

or a pharmaceutical^ acceptable salt thereof 

A further class of intermediates axe imidazoquinoline-4-chloro compounds of the 
formula (EX) 




wherein: X is -CHRa-, -CHRralky!-, or -CHR3-aIkenyl-; 
Ri is selected from the group consisting o£ 
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aiyl; 



Rr-aryl; and N 
-<CH2)i.ia-C^H 
5 Hi is selected from the group consisting of 

-hydrogen; 
-alkyl; 
-alkcnyl; 

-aiyl; 

10 -heteroaryl; 

-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl- Y- alkcnyl; 
-aflcyl-Y-aiyl; and 

15 -alkyl or alkcnyl substituted by one or more substituents selected 

from die group consisting o£ 
-OH; 
-halogen; 

20 -CO-N(R3)2; 

-CO-Ci-w alkyl; 

-CO-O-Cwqalkyl; 

-N 3 ; 

-aryl; 

25 -heteroaryl; 

•heterocyclyl; 
-CO-aryl;and 
-CO-heteroaiyl; 

»4 is attyl or alkcnyl, which may be interrupted by one or more 
30 -O- groups; 

each B3 is independently H or Cmo alkyl; 
each Y is independently -O-.ar-S(0)w; 
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nis0to4;and 

each R present is independently selected Scorn the group consisting of C w0 
alkyl, Ci.io aBcoxy, hydroxy, halogen and trifluoromethyl; 
or a phazmacentically acceptable salt thereof 

As used herein, the terms "alkyl", "alkenyl" and the prefix "alk-" are inclusive of 
both straight chain and branched chain groups and of cyclic groups, i.e. cycbalkyl and 
cycloalkenyl. Unless otherwise specified, these groups contain fiom 1 to 20 caibon atoms, 
with alkenyl groups containing from 2 to 20 caibon atoms. Preferred groups have a total 
of up to 10 caibon atoms. Cyclic groups can be monocyclic or polycyclic and preferably 
have fiom 3 to 10 ring caibon atoms. Exemplary cyclic groups include cyclopr opy l, 
cyclopropylmethyl, cyclopentyl, cyclohexyl, cyclopropylmethyl, and adamantyL 

In ad d it ion, the alkyl and alkenyl portions of -X- groups can be unsubstituted or 
substituted by one or more substxtuents, which substituents axe selected fiom die group 
consisting of alkyl, alkenyl, aryl, heteroaryl, heterocyclyl, aiylalkyl, heteroarylaDcyl, and 
heterocycfylaDcyL 

The term "haloalkyF is inchisive of groups that are substituted by one or more 
halogen atoms, including perfluorinafied groups. This is also true of groups that include 
the prefix "halo-". Examples of suitable haloalkyl groups are chloromethyl, 
trifluoromethyl, and the Hke. 

The term "aryP as used herein includes carbocyclic aromatic rings or ring systems. 
Examples of aiyl groups include phenyl, naphihyl, biphenyl, fluorenyl and indenyl. The 
term "heteroaryl** includes aromatic rings or ring systems that contain at least one ring 
hetero atom (e.g., O, S, N). Suitable heteroaiyl groups include furyl, thienyl, pyridyl, 
quinolinyl, isoquinolinyl, indolyl, isoindolyl, triazolyl, pyrrolyl, tetrazolyl, imidazolyl, 
pyrazolyl, oxazolyl, thiazolyl, benzofuranyi, benzothiophenyl, carbazolyl, benzoxazolyl, 
pyrimidinyl, benzhnidazolyl, qumoxalinyl, benzothiazolyl, naphtfayridinyl, isoxazolyl, 
isothiazolyl, purinyl, quinazolinyl, and so on. 

"Heterocy cly P includes non-aromatic rings or ring systems that contain at least 
30 one ring hetero atom (e.g., O, S, N) and includes all of the fiiUy saturated and partially 
unsaturated derivatives of any of the above mentioned heteroaryl groups. Exemplary 
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heterocyclic groups include pyrrolidinyl, tetrahydrofixranyl, morpholinyl, thiomorpholinyl, 
piperidinyl, piperaziuyl, thiazolidinyl, imidazolidinyl, isothiazolidinyl, and the like. 

The axyl, heteroaxyl, and heterocyclyl groups can be unsubstituted or substituted by 
one or more substituents independently selected from the group consisting of alkyl, • 

5 alkoxy, alkylthio, haloalkyl, haloalkoxy, haloalkylthio, halogen, nitro, hydroxy, mercapto, 
cyano, caiboxy, fbrmyi, aiyl, aryioxy, arylthio, arylalkoxy, aiyla&ylthio, heteroaiyl, 
heteroaryloxy, heteroaiylthio, heteroarylaDcoxy, heteroarylalkylthio, amino, alkylamino, 
dialkylamino, heterocyclyl, heterocycloaDcyl, alkylcaxbonyl, aBceuylcarbonyl, 
alkoxycaibonyl, haloalkylcaibonyl, haloalkaxycaxbonyl, aDcylthiocarbonyl, axylcaxbonyl, 

10 heteroaiylcarbonyl, axyloxycarbonyi, heteroaryloxycarbonyl, aryKhiocarbonyl, 

heteroaiylthiocaibonyl, alkanoyloxy, alkanoylflrio, alkanoylanrino, aioylaxy, aroyKhio, 
aroylamino, alkylaminosulfboyl, alkylsulfonyl, aiylsulfonyl, heteroarylsulfonyl, 
alkylcaibonylamino, aDcenylcaxbonylammo, arylcarbonylamino, aiylalkylcarbonylamino, 
heteroarylcaibonyiapiino, heteroaxylalkylcaibonylamino, alkylsulfonylamino, 

IS alkenylsulfbnylainino, aiylsulfonyl amino, arylaJkylsulfonylamino, 

heteroarylsulfonylamino, hetexoarylalkylsulfbnylamino, alkylannnocaibcraylamiiio, 
alkenylanrinocaibonylagrino, aiylamino caibony lamino, aiylalkylaminocarbonylamino, 
heteroarylammocarbonylainino, heteroarylalkylammocaxboixylamino, and, in the case of 
heterocyclyl, oxo. If any other groups are identified as being "substituted" or "optionally 

20 substituted", then those groups can also be substituted by one or more of die above 
enumerated substituents. 

Certain substituents are generally preferred. For example, Ri-aryi is a preferred Rj 
group and preferred Ri o groups are alkyl and aryl, with phenyl or substituted phenyl being 
a preferred aryl group. Preferably no R substituents are present (i.e., n is 0). Preferred R* 

25 groups include hydrogen, alkyl groups having 1 to 4 carbon atoms (Le., methyl, ethyl, 

propyl, isopropyl, n-butyl, sec-butyl, isobutyl, and cyclopropyhnethyl), methoxyetfayl, and 
ethoxymethyl. For substituted groups such as substituted aBcyi or substituted aryl groups, 
preferred substituents include halogen, nitrite, nitro, caiboxy, methoxy, methylthio, 
triflu o rometh y l, and trifluoromethoxy. One or more ofthese preferred substituents, if 

30 present, can be present in the compounds of the invention in any combination. 
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The invention is inclusive of the compounds described herein in any of their 
pharmaceutical^ acceptable forms, including isomers (e.g., diastereomers and 
enantiomers), salts, solvates, polymorphs, and me like. In particular, if a compound is 
optically active, the invention specifically includes each of the compound's enantiomers as 
5 well as racemic mixtures of the enantiomers. 

Pharmaceutical Compositio ns and Binln pi cal Activity 

Pharmaceutical compositions of me invention contain a therapeutically effective 
amount of a compound of the invention as described above in combination with a 
10 pharmaceutically acceptable carrier. 

The term "a therapeutically effective amount" means an amount of the compound 
sufficient to induce a therapeutic effect, such as cytolrino induction, antitumor activity, 
and/or antiviral activity. Although the exact amount of active conuxnmdusedina 
pharmaceutical composition of the invention will vary according to motors known to those 
of skill m the art, such as the physical and chemical nature of the compound, the nature of 
the carrier, and the intended dosing regimen, it is anticipated mat the compositions of the 
invention wffl contain sufficient active ingredient to provide a dose of about lOOng/kg to 
about SOmg/kg, preferably about 10>g/kg to about 5mg/kg, of the compound to the 
subject Any of the conventional dosage forms may be used, such as tablets, lozenges, 
parenteral formulations, syrups, creams, ointments, aerosol formulations, transdermal 
patches, transmucosal patches and the like. 

The compounds of die inventira canbeadnmnstered as foe sfogle therapeutic 
agent in the treatment regimen, or foe compounds of the invention may be administered in 
combination with one another or with other active agents, including additional immune 
25 response modifiers, antivirals, antibiotics, etc. 

The compounds of foe invention have been shown to induce foe production of 
certain cytokines in experiments performed according to foe tests set forth below. These 
results indicate that the compounds are useful as immune response modifiers that can 
modulate the mimune response m 
30 treatment of a variety of disorders. 

Cytokines whose production may be induced by foe administration of compounds 
according to foe invention generally include interferon-a (IFN-a) and/or tumor necrosis 
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factor-a (TNF-a) as well as certain interleukms (IL). Cytokines whose biosynthesis may 
be induced by compounds of the invention include IFN-o, TNF-a, IL-1, EL-6, EL-10 and 
IL-12, and a variety of other cytokines. Among other effects, these and other cytokines 
can inhibit virus production and tumor cell growth, making the compounds useful in the 

5 treatment of viral diseases and tumors. Accordingly, the invention provides a method of 
inducing cytokine biosynthesis in an animal comprising administering an effective amount 
of a compound or composition of the invention to the animal. 

Certain compounds of the invention have been found to preferentially induce the 
expression oflFN-a in a population of hematopoietic cells such as PBMCs (peripheral 

10 blood mononuclear cells) containing pDC2 cells (precursor dendritic cell-type 2) without 
concomitant production of significant levels of inflammatory cytokines* 

In addition to the ability to induce the production of cytokines, the compounds of 
the invention affect other aspects of the innate immune response. For example, natural 
killer cell activity may be stimulated, an effect that may bo due to cytokine induction. The 

IS compounds may also activate macrophages, which in turn stimulate secretion of nitric 
oxide and the production of additional cytokines. Further, the compounds may cause 
proliferation and differentiation of B -lymphocytes. 

Compounds of the invention also have an effect an the acquired immune response. 
For example, although there is not believed to be any direct effect on T cells or direct 

20 induction of T cell cytokines, the production of the T helper type 1 (Thl) cytokine IFN-y 
is induced indirectly and the production of the T helper type 2 (Th2) cytokines IL-4, IL-5 
and IL-13 are inhibited upon administration of the compounds. This activity means that 
the compounds are useful in the treatment of diseases where upregulation of the Thl 
response and/or downregulation of flhe Th2 response is desired. Iq view of die ability of 

25 compounds of the invention to inhibit the Th2 immune response, the compounds are 

expected to be useful in the treatment of atopic diseases, e.g., atopic dermatitis, asthma, 
allergy, allergic rhinitis; systemic lupus eiythernatosis; as a vaccine adjuvant for cell 
mediated immunity; and possibly as a treatment for recurrent fimgal diseases and 
chlamydia. 

30 The immune response modifying effects of the compounds make them useful in 

the treatment of a wide variety of conditions. Because of their ability to induce the 
production of cytokines such as IFN-a and/or TNF-<x, the. compounds are particularly 
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10 



useful in the treatment of viral diseases and tumors. This immunomodulating activity 
suggests that compounds of me invention axe useful in treating diseases such as, but not 
limited to, viral diseases including genital warts; common warts; plantar warts; Hepatitis 
B; Hepatitis C; Herpes Simplex Virus Type I and Type H; molmscum contegiosum; 
variola, particularly variola major, rhinovirus; adenovirus; influenza; para-influenza; HIV; 
CMV; VZV; intraepithelial neoplasias such as cervical intraepithelial neoplasia; human 
papfflomavirus (HPV) and associated neoplasias; fungal diseases, e.g. Candida, aspergfflus, 
and cryptococcal meningitis; neoplastic diseases, e.g., basal cell carcinoma, hairy cell 
leukemia, Kaposi's sarcoma, renal cell carcinoma, squamous cell carcinoma, myelogenous 
leukemia, multiple myeloma, melanoma, non-Hodgkin's lymphoma, c utane ous T-cell 
lymphoma, and other cancers; parasitic diseases, eg. Pneumocystis cantii, 
cryptosporidiosis, histoplasmosis, toxoplasmosis, trypanosome infection, and 
leishmaniasis; and bacterial infections, e.g., tuberculosis, and nrycobacterium avium. 
Additional diseases or conditions that can be treated using the compounds of the invention 
15 include actinic keratosis; eczema; eosinophilia; essential thrombocythaemia; leprosy; 
multiple sclerosis; Ommen's syndrome; discoid lupus; Bowen's disease; Bowenoid 
papulosis; alopecia areata; the inhibition of keloid formation after surgery and other types 
of post-surgical scars. In addition, these compounds could enhance or stimulate the 
healing of wounds, including chronic wounds. The compounds may be useful for treating 
the opportunistic infections and tumors that occur after suppression of cell mediated 
immunity in, for example, transplant patients, cancer patients and HIV patients. 

An amount of a compound effective to induce cytokine biosynthesis is an amount 
sufficient to cause one or more cell types, such as monocytes, macrophages, dendritic cells 
and B-cefls to produce an amount of one or more cytokines such as, for example, BFN-o, 
25 TNF-ct, IL-1 , TL-6, IL-lOand IL-12 that is increased over the background level of such 
cytokines. The precise amouutwill vary according to factors knemramu^ art but is 
expected to be a dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 ug/kg to 
about 5 mg/kg. 

The invention also provides a method of treating a viral mfection mm 
a method erf treating a neoplastic disease in an antral comprising administering an 
effective amount of a compound or composition of the invention to the animal An 
amount effective to treat or inhibit a viral infection is an amount that will cause a 
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reduction in one or more of the manifestations of viral infection, such as viral lesions, viial 
load, rate of virus production, and mortality as compared to untreated control animals. 
The precise amount will vary according to factors known in the art but is expected to be a 
dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 jig/kg to about 5 mg/kg. 

S An amount of a compound effective to treat a neoplastic condition is an amount that will 
cause a reduction in tumor size or in the number of tumor focL Again, the precise amount 
will vary according to factors known in die art but is expected to be a dose of about 100 
ng/kg to about SO mg/kg, preferably about 10 pg/kgto about 5 mg/kg. 

The invention is further described by the following examples, which are provided 

10 for illustration only and are not intended to be limiting in any way. 

In the examples below some of the compounds were purified using semi- 
preparative HPLC. Two different mefliods were used and they are described below. Both 
IS methods used a A-100 Gilson-6 equipped with 900 Series Intelligent Interlace. The semi- 
prep HPLC fractions were analyzed by LC-AFQ/MS and the appropriate fractions were 
combined and lyophHized to provide the triftuoroacetate salt of the desired compound 
MethodA 

Column: column Microsoft CI 8, 21.4 x 2S0 mm, 8 micron particle size, 60A pore; 
20 flow rate: 10 ml/mm. ; gradient eiution from 2-95% Bin 25 min., hold at 95% B for 5 
mm , where A=0. 1 % trifhioroacetic acid/water and B*=0.1% trichloroacetic 
acid/acetonitrile; peak detection at 254 nm for tri ggering fraction collection. 
Method B 

Column: Fhenomenex Capcell PakC18, 35 x 20 mm, 5 micron particle size; flow 
25 rate: 20 ml/mixt; gradient eiution from 5-95% Bin 10 min., hold at 95% B for 2 min., 
where A=0.1 % trifluoroacetic acid/water and B=0.l% trifluoroacetic acid/acetonitrile; 
peak detection at 254 nm for triggering fraction collection. 
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Example 1 
H2^-Propynyloxy)etnylH.^^^ 




Part A 

2KliT-Iiiridazo[4^<]qamolm.l.yI)-l^fiiimol (28.5 g, 0.133 mol) was added in 
portions over a period of 1 hour to a mixture of s<>dmm hydroxide (240 mL of 50%), 
dichloromcthane (240 mL), propargy! bromide (39.6 g of 80%, 0.266 mol) and 
benzyltrnnefoylammammn chloride (2.46 g, 0.013 mmol). The resulting reaction mixture 
was allowed to stir at ambient temperature for 16 hours. The layers were separated. The 
aqueous fraction was extracted wife additional mchlmronethane. The organic fractions 
were combined, washed wife water, dried over magnesium sulfite and then concentrated 
under reduced pressure. The resulting residue was combined with diethyl ether and the 
mixture was allowed to stir. An orange solid was isolated by filtration. This material was 
recrystellized from ethyl acetate to provide 19.8 g of 2^-nnida2o[4^]qumolm-l- 
yljemyl (2-propynyI) ether as a yellow crystalline solid, m.p. I24-126°C. 
Analysis. Calculated for CjHuNjO: %C, 71.70; %R, 52l; %N, 16.72. Found: %C, 
71.85; %H, 5.25; %N, 1630 

'H NMR (300 MHz, DMSO) 5 921 (s, 1 H), 8.44 (m, 1 H). 8 .36 (s, 1H), 8.18 (m, 1 H), 
7.71 (m, 2 H), 4.93 (t, J - 5.1 Hz, 2 H), 4.14 (d, J - 2.4 Hz, 2 H), 3.98 (t, J - 5.1 Hz, 2 H), 
20 3.35 (t, J =22 Hz, 1H) 

HRMSQ3SI) Calculated for C 15 H l4 N 3 0 (MH*) 252.1137, found 252.1141 
PartB 

2<li?-Imidazo[4^^]qumolin-l-y0ethyl (2-propynyl) ether (19.7 g, 78.4 mmol) 
and chloroform were combined and then cooled to 0°C. 3-Chloroperoxybenzoic acid (15.7 
25 g of 57-86%) was added and the mixture was allowed to stir for 0.5 hour. The mixture 
was allowed to warm to ambient temperature by whicmtimeaflinaterialwasmsohnSom 
Analysis by thin layer chromatography (TLQ indicated that some starting material was 
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stOl present so more 3-chloroperoxybenzoic acid (two separate 4 g portions) was added 
About 0.5 hour after the second portion was added, TLC showed no starting material. The 
reaction solution was extracted with 10% sodium hydroxide. The aqueous fraction was 
then extracted multiple times with dichloroincthane. The organic fractions were 
5 combined, dried over magnesium sulfate, filtered and then concentrated under reduced 
pressure to provide 18.5 g of l-P-(2i?ropynylQxy)ethy^ 
oxide as a yellow ofl. 

HRMS(ESI) Calculated for C15HHN3Q2 (MH*) 268.1086, found 268.1098 
Parte 

10 Under a nitrogen atmosphere trichloroacetyl isocyanate (15.5 g, 82.2 mmol) was 

added dropwise to a mixture of l-[2^2-propynyloxy)c%l]-lJ^ 
5N-oxide (183 g> 68.5 mmol) and dxchloromethane (300 mL). Vigorous carbon dioxide 
evolution was observed. After about 0.5 hour all of the material was in solution. The 
reaction solution was allowed to stir for about 1 hour at which time analy sis by TLC 

1 5 indicated die presence of a small amount of starting material. More trichloroacetyl 

isocyanate (4.5 g) was added After 1 hour, TLC analysis indicated that tie reaction was 
complete. The volatiles were removed under reduced pressure to provide N-{l-[2-(2- 
propynyloxy)etbyI>lif-innd as a pale 

yellow solid. 

20 PartD 

Dichloromethane (150 mL) was added to a mixture of the solid from Part C and 
methanol (200 mL) and all of the material went into solution. Sodium methoxide (50 g of 
25% in methanol) was added and die solution was allowed to stir at ambient temperature 
overnight The resulting precipitate was isolated by filtration. The filtrate was 
25 concentrated to a volume of approximately 100 mL and a second crop of precipitate was 
isolated by filtration. The two crops were combined and dried in a vacuum oven at 60°C 
for 16 hours to provide 16.4 g of 1 -[2-(2-propynyIoxy)ethyl]- lff-imidazo [4,5-c]quinolin- 
4-amine as an off-white solid, m.p. 225-227°C. 

Analysis. Calculated for C1JH14N4O (HaO)j/ 4 : %C, 66.53; %H, 5.40; %N, 20.69. Found: 
30 %Q 66 33; WH, 5.18; %N, 21.12 

! HNMR(300 MHz, DMSO) 8 8.13 (s, 1 H), 8.08 (br d, J = 7.8 Hz, 1 H), 7.62 (br d, J = 
8 3 Hz, 1 H), 7.44 (hr t, J - 7.6 Hz, 1 H), 7.24 (br t, J - 7.5 Hz, 1 H), 6.54 (s, 2 H), 4.81 (t, 
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* • 

J - 5.4 Hz, 2 H), 4.14 (d, J = 2.4 Hz, 2 H), 3 .93 (t, J =» 5.1 Hz, 2 H), 3.38 (t, J » 2.4 Hz, 1 
H) 

HRMSCES1) Calculated for QiHwNK) (MH*) 267.1246, found 267.1253 

' Example 2 

2-{3-[2-(4-Amino-ltf-imidazop^ 




PartA 

Under a nitrogen atmosphere lH?^-propynylo^)e%l]-l/r-miuJazo[4,5- 
c]qtnnoIin-4-amme (16 g, 60.1 mmol), di-tert-butyl dicarbonate (32.7 g, 150 mmol), 
triemylamme (21 mL, 150 mol), N^-dime%lfcnmantide (150 mL) and 4- 
(dime%larnino)pyridme (0.1 g) were combined and heated to 80-85°C. After about 1 
boor the mixture became homogeneous and TLC analysis indicated that very little starting 
material xemained. The solution was heated for an additional hour. The solution was 
diluted with ethyl acetate and water. The layers were separated and the aqueous fraction 
was extracted with ethyl acetate. The organic tractions ware combined, washed with 
water and then with brine, dried over magnesium sulfate, filtered and then concentrated 
under reduced pressure to provide a pale orange-yellow solid. This material was triturated 
whh diethyl ether to provide 22.6 g ofN,N-<bis terf-butoxycarbonyI)-l-[2-{2- 
propyirylcxy)ethyI]-lif-irn^ M m off-white solid, m.p. 139- 

142"C. 

Analysis. Calculated for Cj^oNA: %C 6436; %H, 6.48; %N, 12.01. Found: %C, 
64.40; %H, 6.43; %N, 12.06 
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'HNMR(300 MHz, DMSO) 5 8.44 (m, 1 H), 825 (s, 1 H), 8.08 (m, 1 H), 7.73 (m, 2 H), 
4.94 (t, J = 4.9 Hz, 2 H), 4.12 (d, J - 2.4 Hz, 2 H), 3 .98 (t, J = 5.1 Hz, 2 H), 3 3 I (t, J = 2.4 
Hz, 1H), 134(3, 18 H) 

HRMS(ESI) calcd for OsHjMOs (MH 4 ) 4672294, found 4672307 
5 PartB 

Under a nitrogen atmosphere 2-iodobenzonitrile (0.54 g, 2 35 nnnoO, 
dicMorobis(triphaiylphosplime)paIladh]m(II) (0.09 g, 0.13 nnnol), and copper® iodide 
(0.05 g, 026 nnnol) were added to a mixture of N,N-(bis terf-butoxycarborryl)- 1 -[2-(2- 
propynyloxy)cthyr[- l^-inud^[4 ,5^]qjimolin-4-aimiie (1.0 g, 2.14 mmol) and anhydrous 
10 N^Khmethylformamide (25 mL). After 2 hours the reaction mixture was slowly poured 
into water. Hie resulting precipitate was collected and dried at 35°C for 16 hours to 
provide 1.18 g of2-{3-{2-[ 4-{bis ter^butoxycaroonyl)amh^ 
l-yl]ethoxy}-l-propyny^benzomtrile as a solid. 

'H NMR (300 MHz, DMSO) 8 8.47 (d, J = 6.8 Hz, 1 H), 8.39 (s, 1 H), 8.06 (d, J - 7.8 Hz, 
15 1 H), 7.87 (d, J - 7 3 Hz, 1 H), 7.40 - 7.80 (m, 4 H), 7 34 (d, J » 7.3 z, 1 H). 5.00 (br s, 2 
H), 4.47 (br s, 2 H), 4.13 (s, 2 H), 1.31 (s, 18 H) 
HRMS(ESI) Calculated for CbHmNjOs (MH 4 ) 5682560. found 5682565 
Parte 

Trifluoroacetic acid (20 mL) was added to a solution of the material from Part B in 
20 dicMoromethane (20 mL). After 4 hours the reaction mixture was diluted with 

dichloromethane containing a small amount of methanol and 20% sodium hydroxide. Hie 
layers were separated. The aqueous fraction was extracted with dicMoromethane. The 
organic fractions were combined, dried over magnesium s niffr*^ filtered q pd then 
concentrated under reduced pressure to provide a yellow powder. This material was 
25 purified by flash chromatography eluting with 9/1 dichloromethane/methanol to provide 
0.48 g of 2- {3-[2^4^umno- liT-iirudiazo[4 ^-c]quinolin- 1 -yl) ethoxy]-l - 
propvnyl}benzonhrile as a white powder, m.p. 180-183°C. 

Analysis. Calculated for CnHnNsO • (HjCOm: %C, 70.54; %H, 4.79; %N, 18.70. Found: 
%C, 70.61; %H,4.75; %N, 18.70 
30 'H NMR (300 MHz, DMSO) 8 8.19 (s, 1 H), 8.12 (d, J - 82 Hz, 1 H), 7.88 (d, J - 7.8 Hz, 
1 H), 735 - 7.75 (m, 3 H) t 7.40 - 7.50 (m, 2 H), 724 (br t, J - 7.5 Hz, 1 H), 6.68 (br s, 2 
H), 4.87 (t, J - 5.1 Hz, 2 H), 4.50 (s, 2 H), 4.09 (t, J - 5.1 Hz, 2 H) 
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Example 3 
^ l-{2-[(3-Phrayl-2-propyi^I)o^ 

NHj 



Under a nitrogen atmosphere, a mixture of l-[2-(2^ropynyloxy)e%l]-LH'- 
nnidazo[4 > 5^]quinolin-4-arninc (10 g, 37.6 mmol), anhydrous N,Nsihiie%Iformaniide 
(150 mL) and potassium carbonate (623 g, 45.1 mmol) was heated to 70°C. Iodobenzene 
(4.43 mL, 39.5 mmol), dfchloroois(triphenylphosph^ (0.53 g, 0.75 mol), 

and copper(I) iodide (029 g, 1.50 mmol) were added and the mixture was allowed to stir 
for 0.5 hour. The temperature was raised to about i5°C. After 1.5 hours analysis by 
HPLC (reverse phase, acetomtrile/water with 0.1% trifluoroacetic acid) indicated mat the 
reaction was complete. The mixture was allowed to cool in ambient temperature and then 
it was filtered. The filtrate was concentrated under reduced pressure. The residue was 
purified twice by flash chromatography (95/5 dicWoromemane/mothanoI) to provide 2.7 g 
of l-{2-[(3-pherryl-2-rmjroiry0 M a wWtB 

solid, m.p. 196-197°C. 

Analysis. Calculated forCMHiaNVfcttC, 73.67; %H, 5.30; %N, 1636. Found: %C 
7329; %H, 523; %N, 1635 

'HNMR (300 MHz, DMSO) 8 8.17 (s, 1 H), 8.12 (d, J = 7.4 Hz, 1 H), 7.63 (dd, J - 83, 
0.9 Hz, 1 H), 7.44 (t, J - 7.5 Hz, 1 H), 7.15-7.40 (m, 6 H), 6.60 (a, 2 H), 4.86(t, J » 5.1 
Hz, 2 H), 439 (s, 2 H), 4.03 (t, J - 5.1 Hz, 2 H) 
HRMS(EQ Calculated for CnHigN^O (M 4 ) 342.1481, found 342.1490 
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Example 4 
l-{2*[(34^yl-2-propyny!)oxy]e 

Hydrochloride 

5 l-{2-[(34*henyl-2-propynyl)o^ (1 .0 

g, 2.92 mxsol) was dissolved in a mixture of methanol (1 5 mL) and dichloxomefhane (5 
mL). Hydrogen chloride/diethyl ether (10 mL of 1M) was added and the reaction solution 
was allowed to stir for 16 hours by which time a precipitate had formed. The mixture was 
concentrated under reduced pressure to provide a solid. This material was recrystallized 

1 0 from acetomtrile containing a small amount of methanol to provide 0.52 g of l-{2*[(3* 
phenyl-2-propynyI)oxy]ethyl}-l^ hydrochloride as an 

off-white crystalline solid, m.p. 231-236°C 

Analysis. Calculated for CiiHwCIN^O • (HaO)^ %C, 65.79; %H, 5.13; %N, 14.61. 
Found: %C, 65.72; %H, 5.0; %N, 14.73 
15 ! H NMR (300 MHz, DMSO) 8 8.49 (s, 1 H), 834 (d, J =■ 83 Hz, 1 H), 7.81 (br d, J - 83 
Hz> 1 H) f 7.72 (t, J » 7.8 Hz, 1 H), 7.56 (t, J - 7.8 Hz, 1 H), 730 - 7.40 (m, 3 H), 7.14 (dd, 
I - 8.0, 1.5 Hz, 2 H), 4.94 (t, J = 4.8 Hz, 2 H), 43 8 (s, 2 H), 4.05 (t, J - 43 Hz, 2 H) 
HRMS (EI) Calculated for diHisNtO (M 4 ) 342.1481, found 342*1485 

20 Examples 
l-{2^3-(4-MeftQxyphenyl)pn^ 




Part A 
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Under a nitrogen atmosphere, N,N-(bis fert-butoxycarbonyI>l-[2-(2- 
propynyloxyjethylj-l/f-imidazo^^qumolh^-^e (1.0 g, 2.14 mmol), tne%lamine 
(0.8 mL, 5.56 mmol), 4-iodoamsole (0.51 g, 2.18 mmol) and anhydrous N.N- 
dimemylformamide (15 mL) were combined. 

Dicfalorobis(ti^ton^ (0.09 g, 0.13 mol) and copper® iodide 

(0.05 g, 026 mmol) were added and me reaction mixture was stirred for 1 hour at ambient 
tCmpe ^ atwMch ^ aa ^^ H P^ (reverse phase, acetomtrile/water) indicated 
that the reaction was complete. The reaction mixture was partitioned between ethyl 
acetate and aqueous sodium bicarbonate. The organic fiaction was washed with water and 
men with brine, dried over magnesium sulfete, filtered and men concentrated under 
reduced pressure to provide 0.95 g of N,N-(bis tert-4mtoxycaibonyl)-l-(2.{[3^4. 
memoxyphenyI)-2-propvnyl]c^ M m onmge 

solid. 

HRMS(El) Calculated for CmHmNA (M*) 5722635, found 5722635 
15 PartB 

N,N-<Bistert-butoxyca*^ 
proDynyl]oxy}eutyl)-^ (0.75 g, 121 mmol), ethyl 

acetate (25 mL) and catalyst (100 mg of 5% Pd/C with 50% water) were combined and 
then hydrogenated on a Parr apparatus at 40 psi (2.8 Kg/cm 2 ). No reaction occurred. 

20 Platinum oxide (1 50 mg) and methanol (1 0 mL) were added and the mixture was 

hydrogenated at 45 psi (3.15 Kg/cm 2 ) for 1 hour. Hydrogen consumption was observed 
immediately. The reaction mixture was filtered to remove the catalyst The filtrate was 
concentrated under reduced pressure to provide N,N-(bis /ert-butoxycaibonyl)- 1 - {2-[3-(4- 
niethoxyphenyljpropoxtf^ as a yellow-brown 

25 gum. 

KRMS(EI) Calculated for CaftaNA (M*) 5762948, found 5762965 
PartC 

Under a nitrogen atmosphere trifluoroacetic acid (10 mL) was added to a mixture 
30 of the material foam Part Band dichloromemane (10 mL). The resulting solution was 
altowed tost* for 4 hours. The solution was concentrated under reduced pressure. The 
residue was partitioned between 50% aqueous sodium hydroxide and dichloromemane 
containing a small amount of methanol The organic fiaction was dried over magnesium 
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sulfate, filtered and then concentrated under reduced pressure to provide a tan foam. The 

foam was purified by flash chromatography (9/1 dicMoromethaae/methanoI) to provide a 
N light yellow glass. The glass was triturated with diethyl ether to provide a white powder. 

This material was dried in a vacuum oven for 4 hours at 60°C to provide 0.41 g of l-{2-[3- 
5 (4-me1hoxyphenyl)propoxy]ethyl} - li?-nnidara[4,5^]qukolin-4-amine as a white solid, 

m.p.U6-118 0 C. 

Analysis. Calculated for ChHmN^: %C, 70.19; %H, 6.43; %N, 14.88. Found; %C, 
69.79; %R, 6.40; %N, 14.73 

'HNMR (300 MHz, DMSO) S 8.17 (s, 1 H), 8.12 (d, J » 83 Hz, 1 H), 7.64 (d, J - 83 Hz, 
10 1 H), 7.45 (t, J - 7.8 Hz, 1 H), 7.24 (t, J = 7.6 Hz, 1 H), 6.80 (d, J - 8.8 Hz, 2 H), 6.66 (d, J 
- 8.8 Hz, 2 H), 6.60 (a, 2 H), 4.80 (t, J = 5.1 Hz, 2 H), 3.81 (t; J- 4.9 Hz, 2 H), 3.66 (s, 3 
H), 327 (t, J » 6.1 Hz, 2 H), 232 (t, J- 73 Hz, 2 H), 1.60 m, 2 H) 

Example 6 

15 ^4-Dimethyi-3-{3-[2^^ 




PaitA 

20 Under a nitrogen atmosphere, l^^-pn>pynyloxy)e%l]-lif-iinidazo[4,5- 

c]quinoliiHt-ainine (1.7 g, 6.35 mmol), dibenzyl dicarbonate (4.55 g, 15.9 mmol), 
triethylamine (1.8 mL, 13.0 mmol), 4^dimethylamino)pyridme and anhydrous N>N- 
dimetfaylfonnamide (20 mL) were combined. The reaction mixture was heated to 90°C at 
which time the reaction turned homogeneous. It was then heated to 130°C for 4 houra. 

25 The reaction mixture was allowed to cool and then it was partitioned between 
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dichloiometbane and water. The aqueous fiaction was extracted with dwhlorometnane. 
The organic factions were combined, dried over magnesium sulfite and men concentrated 
to a volume of -10 mL. The concentrate was allowed to stand over the weekend and then 
itwasdihited with toluene. The resulting precipifcte was isolated by filtration and 
identified as starting material. The fiHrate was diluted with diethyl ether. The resulting 
precipitate was isolated by filtration to provide 1.1 g of benzyl N-{l-{2- 
(propynyloxy)ethyl]-l.ff-i^ as a white solid. 

J H NMR (300 MHz, DMSO) 8 9.98 (s, 1 H), 834 (d, J = 7.8 Hz, 1 H), 8J0 (s, 1 H), 7.97 
(d,J-73Hz,lH), 7.70 ftJ-7.8 Hz, 1 H), 738 (t,J-7.8 Hz, 1H), 7.15-7.50 (m,5H). 
521 (s, 2 H), 4.90 (t, J - 5.1 Hz, 2 H), 4.14 (d, J = 2.4 Hz, 2 H). 3.96 (t, J = 4.9 Hz, 2 H), 
338 (t, J -2.4 Hz, 2 H) 
PartB 

Under a nitrogen atmosphere benzyl N-{l-p^ K qrynyloxy)ethyrj-LH'- 
inuto[4^]qumoIm^yl}carbamate (037 g, 051 mmol), 3-iodo-4-methyl-l- 
15 fe«zenesinn>iianmte(03g,0.96 

anhydrous acetonitrile (20 mL) were combined. 

Dicraorobis(tripheirylphosphme)palkto(II) (13 mg, 0.018 mol) and copper(I) iodide (7 
mg, 0.036 mmol) were added and the reaction solution was heated to ~45°C. After 3 
hours analysis by reverse phase HPLC indicated that the reaction was complete. The 
reaction solution was concentrated under reduced pressure and the residue was purified by 
flash chromatography (98/2 to 95/5 m'<±loromethaneAnethanol) to provide 033 g of 
benzyl N<l-{2-[(3-{2-memyl-H(nie%^ 
Lff-hnidazo[4,5-c]q^ohn^ as a pale yellow solid. 

'H NMR (300 MHz, DMSO) 5 9.96 (s, 1 H), 836 (m, 2 H), 7.96 (d, J = 83 Hz, 1 H), 
25 735-7.70 (m, 4 H), 7.48 (m, 2 H), 7.30-7.45 (m, 5 H), 521 (s, 2 H), 4.95 (t, J- 4.6 Hz, 2 
HX 4.40 (s, 2 H), 4.06 ft J - 5. 1 Hz, 2 H), 234 (s, 3 H), 2.40 (d, J =4.9 Hz, 3 H) 
MS (0)584,476 
PartC 

Platinum on carbon (0.08 g of 10%) was added to a inixtnre of benzyl N<l-{2-[(3- 
30 {^methyl-5-Kmemylani^ 

c]quinolin-4-yI)carbamate (0.3 g, 0.51 mmol) and methanol (10 mL). The mixture was 
hydrogenated on a Parr apparatus at 40 pai ©.8 Kg/cm 1 ) fox 16 hours. Analysis by LC- 
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MS indicated aDcyna reduction but no phenoxycaibonyl removal Palladium on carbon 
(0. 1 g of 1 0%) was added and the reaction mixture was hydrogenated at 40 psi (2.8 
Kg/cm 2 ) for 8 hours. Analysis by LC-MS indicated only a small amount of 
phenoxycaibonyl removal. Palladium black (0.1 g) was a d de d and the reaction mixture 

5 was hydrogenated at 40 psi (2.8 Kg/cm 2 ) for 16 boms. Analysis by LC-MS indicated one 
major product with a mass consistent with the desired product The reaction mixture was 
filtered and the filtrate was washed with methanol and dachloromethane. The solvents 
were removed under reduced pressure to provide an off-white powder. This material was 
recrystaDized from acetomtrile to provide 0.11 g ofN^4-dimethyl-3-{3-[2-(4-amino-Lfr- 

10 inxidazo[4^]qumoliii-l-yl)ethoxy] as a fight yellow 

crystalline solid, m.p. 207-209°C. 

Analysis. Calculated for CasHnNsCbS: %C, 60 SI; %H, 6.00; %N, 15.44. Found: %C, 
60.87; %H, 5.75; %N, 15.51 

'H NMR (300 MHz, DMSO) 8 8.16 (s, 1 H), 8.12 (d, J - 8 3 Hz, 1 H), 7.62 (d, J - 83 Hz, 
15 I H),7.53 (d, J- 1.5 Hz, 1 H), 7.44 (br t, J - 7.6 Hz, 1 H),738 (m, 1 H), 7.24 (or t, J - 
7.6 Hz, 1 H), 7.16 (d, 7.8 Hz, 1 H), 7.02 (dd, J = 7.8, 2.0 Hz, 1 H), 658 (s, 2 H), 4.80 (t, 
52 Hz, 2 H). 3.82 (t, 52 Hz, 2 H), 331 (t, 5.9 Hz, 2H), 2.47 (a, 3 H), 237 (d, 4.4 Hz, 2 
H),1.65(in,2H) 

HRMS(E3) Calculated for C23H27N5O3S (M*) 453.1835, found 453.1834 



56 



WO 02/46189 



PCTAJS01/46581 



10 



IS 



20 



>7 

^-{p^-bopropylpheiy^^mjpynyqQxyjeajyj). 
ljy-imidaza[4,5^]qumo]m-4-anune Hydrochloride 

1 




Under a nitrogen atmosphere l^^ iOT pynybxy) e %l].iH-irnidazo[4 > 5. 
clqubolin^amine (0.50 g, 1.88 mraol), 2-iodoisopropyIben.ene (0.65 g, 2.63 mmol) 
trie%larnine (0.68 mL, 4.88 mmol) and N^e^lfonnLnideao^^c^iLd 
and then heated to 60°C. Copper (I) iodide (0.04 g) and 
dicMoroWsOriphenylphosph^ (0 . 08 g) were added After U hours 

analysis by TLC (9/1 chchlorornethaneAneaano!) ^ ^ ^ ^ 

The reacton mixture was concentrated under reduced pressure. The residue was purified 
by column chromatography eluting with 9/1 dicUoromeWmethanoL The product 
fractons were combined and concentrated under reduced pressure. The residue was 
puniied by column chromatography eluting with 9/1 dichlorometiumeAnemanol 
containing 0.5% concentrated ammonium hydroxide. The product fractions we» 
combined and concentrated under reduced pressure to provide -0.38 g of a solid. This 
material was combined with hydrogen chloride/diethyl ether (3.9 mL of 1.0 M), stirred 
overnight and men concentrated under reduced pressure. Themsiduewasrecrystallized 
from u ! oprop^ol/methanol, isolated by filtration and then dried to provide 0.24 g of 1 -<2- 
{P^-isopropylphenyl)-2-propynyl]oxy} ethyl> 
l^-imidazo[4^]o^lm^ami^ 

Analysis. Calculated for C^O. Ha^O)*: %C, 67.06; %H, 6.09; %N, 13.03. 
Found: %C, 67.07; %H, 6.00; %N, 13.09. 
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'HNMR (300 MHz, DMSO-d6) 8 8.54 (a, 1H), 839 (d, 7- 8.1 Hz, 1H), 7.85 (d, 8.2 
Hz, 1H), 7.76 (t, /- 11 Hz, 1 H), 7.59 (t, /■ 8.0 Hz, 1H), 7.30-7.38 (m, 2 H), 7.11-7.19 
(m, 2 H), 5.00 (t, J-4.7 Hz, 2 H), 4.47 (s, 2 H), 4.10 (t, J- 4.7 Hz, 2 H), 3.16 (m,lH), 
1.13 (d, J- 6.9 Hz, 6 H) 
5 IR(KBr) 3363, 3111, 2957, 1672, 753 cm' 1 

HRMS (EI) Calculated for C24H24N4O (M*) 384.1950, found 384.1943 

Example 8 

l^-{[3^6-DimcthylphenyI>2-propynyl]oxy} ethyl)- 
10 lH-inridazo[4^<]quinoIin-4-ainmo 




Using the general method of Example7, l-[2-{2-propynyloxy)cthyl]-Lff- 
mndazo[4,5^]qumolin-4-amine (0.50 g, 1.88 mmol) was reacted with 2,6-dimethyl 
15 iodobenzene (0.61 g, 2.63 mmol). The crude product was purified by column 

chromatography eluting with 95/5 chcUciromethane/methanol to provide 0.056 g of l-{2- 
{[3-(2,6-dmicthylpheiiyI)-2-propy^ as a 

solid, m.p. 200-201*0. 

Analysis. Calculated for CjjH^O KHjO)m: %C 7329; %H, 6.07; %N, 14.86. Found: 
20 . %C 7336; %H. 5.88; %N, 14.84. 

•HNMR (300 MHz, DMSO-d6) 6 8.19 (s, 1H), 8.13 (d, 7= 8.1 Hz, 1 H), 7.62 (d, /- 1.9 
Hz, 1 H), 7.44 (t, /» 8.0 Hz, 1H), 723 (t, /- IS Hz, 1 H), 7.09-7.14 (m, 1 H), 7.01-7.03 
(m, 2 H), 6.76 (a, 2 H), 4.87 (t, J= 45 Hz, 2 H), 4.48 (s, 2 H), 4.05 (t, J=» 4.9 Hz, 2 H), 
2.15(8, 6 H), 

25 IR (KBr) 3379, 3065, 1659, 1530, 1483, 1107, 751 cm 1 
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HRMS (EI) Calculated for C23H22N4O (M*) 370.1794, found 370.1789. 

Example 9 , 
1 K2-{[3K4-Phenox>rphenyI)-2-prop>Tiyl]oxy}e%l>. 
l^-imidazo[4^]quinolin-4-amine 




Uaing me general method of Example7, l-[2-(2-propynyloxy)ethyl]-lff- 
MdazaiA^Jq^lntA-wwio (0.50 g, 1.88 mmol) was reacted with 4-iodophenyI 
phenyl ether (0.78 g, 2.63 nonol). The erode product was purified by column 
chromatography elutbg with 95/5 dicMoromefoane/memanol to provide a solid. The solid 
was-shuried with aqueous sodium hydroxide to remove salts and men purified by column 
chromatography eluting with 9/1 ethyl acetate/memanol to provide a solid. This material 
was former purified by column chromatography eluting with 99/1 ethyl acetate/memanol 
to provide 24 mg of 1^2-{[3-(4-pheac(xyphenyl^ 
c]qunwlm-4-amine as a solid, m.p. 146-148°C. 

Analysis. Calculated for C27HBN4O2 *(H&) W : %C, 7224; %H, 5.30; %N, 12.48. Found: 
%C, 71.82; %H, 4.85; %N, 12.35. 

'HNMR(300 MHz, DMSOdo) 6 8.18 (s, 1 H), 8.12 (d.7- 7.4 Hz, 1 H), 7.62 (d, J- 7.7 
Hz, 1 H), 7.41-7.47 (m, 3 H), 7.18-727 (m, 4 H), 7.06 (dd, /= 7.6, 1.0 Hz, 2 H), 6.90 (dd, 
/=» 6.7 Hz, 2 H), 6.71 (a, 2 H), 4.85 (t, J= 5.1 Hz, 2 H), 437 (s, 2 H), 4.02 (t; J" 5.0 Hz, 2 

ffi. (KBr) 3444, 3070, 2928, 1500, 1230. cm" 1 
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HRMS (EI) Calculated for C r HbN 4 02 (M*) 434.1743, found 434.1748. 



x Example 10 
l-P^{3^<IMuotome%I)pheny^ 

lif-iinidazo[4,5<]q^olm-4-aniine 




Using the general method of Example 7, l-[2-(2-propynyloxy)ethyI]-Iff- 
imidazo[4,5^]quinolin-4-ainme (0.50 g, 1 .8 8 mmol) was reacted with 2- 

10 iodobenzotrifluoride (0.71 g, 2.63 mmol). The reaction mixture was concentrated under 
reduced pressure. The resulting glassy solid was treated with aqueous sodium bisulfite (10 
mL) and methanol (20 mL). A solid was removed by filtration. The filtrate was 
concentrated under reduced pressure to provide a white powder. Tins material was 
washed with water and dried for 4 days in an oven at 80°C to provide -033 g of a solid. 

1 5 This material was partially dissolved in a mixture of dichloromethane (1 7 mL) and 

methanol (17 mL). Hydrogen chloride/diethyl ether (324 mL of 1.0 M) was added and 
the mixture turned homogeneous. The mixture was concentrated under reduced pressure 
to provide a brown crystalline residue. The residue was combined with 50/50 
acetonitrile/ethyl acetate c ontainin g a small amount of methan o l Sodium hydroxide (0.5 

20 mL of 20%) was added. The mixture was concentrated under reduce 

a glassy solid. This glassy solid was purified by column chromatography eluting with 9/1 
ethyl acetate/methanol to provide 14 mg of l-[2^{3-[2^trifluoromethyI)pta 
propynyi}oxy)ethyl]-Lff-m as a white crystalline solid, m.p. 

154-155°C 
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Analysis. Calculated for WHA %C, 6439; %H, 4.18; %N, 13.65. Found: %C, 
64.39; %H, 4.19; HN, 13.71 

'HNMROOOMHz, DMS0^16) 8 8.16 (a, 1 H), 8.11 (<U- 7.4 Hz, 1 H), 7.74 (d.7- 7 
Hz, 1 H), 7.56-7.64 (m, 3 H), 738-7.46 (m, 2 H), 7 .22 (t, J- 7.6 Hz, 1 H). 6.59 (s, 2 H) 
4.87 (t, /« 5.1 Hz, 2 H), 4.45 (a, 2 H), 4.04 (t,J- 5.1 Hz, 2 H) 
IR(KBr) 3375, 3102, 1657, 1583, 1530, 1484, 1320, 1103, 765 cm-' 
HRMS (EI) Calculated for CzsHnFaN^O (Nf)410.1354, found 410.1350. 



Under a nitrogen atmosphere dibenzyl dicarbonate (50 g, 174 mmol) was added to 
a mixture of 1^2-propviiyloxv)e%l>^^^ (16 . 4 & 6l 6 

mmol) and anhydrous N^-dimethylformamide (200 mL). The reaction mixture was 
altowed to stfr at ambient tcnujerato 
homogeneous. Ilwn^onniixture waspartmW 

layers were separated. The aqueous layer was extracted with ethyl acetate. The organic 
fractions were combined, washed with water, washed with brine, dried over magnesium 
8ulfete, filtered and then concentrated undo: reduced pressure to provide a semisolid. This 
material was triturated with diethyl ether to provide 27.4 g of N,N-(bis 
b«^taxycarboiry^ M a 

white solid. 



l^-{3-[4^-l-PyrrolyI)pbenyI]propoxy}cth^^ 
lif-mtidazo[4^^]qamolin-4-anrine trifluoroacetate 
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PartB 

Under a nitrogen atmosphere N,N-(bis benzyloxycarbonyl)-l-[2-(2- 
propynyloxy)ethyl]- ltf-imidazo [4,5-c]qumolin-4-*iiiine (0.5 g, 0.94 mmol), anhydrous 
acctonitrile (5 mL), triethylamine (034 mL, 2.43 mmoI), and 1^4-iodophenyl)pyrrole 

5 (0.28 g, 1.03 mmol) were combined and the resulting homogeneous mixture was heated to 
80°C. Copper (I) iodide (0.007 g) and dicWorobis(triphenylphosphine)palladium(II) (0.013 
g) were added. The reaction was complete in 30 minutes. The product was purified by 
liquid chromatography using 4/6 hexane/ethyl acetate to provide a glassy solid. This 
material was purified on a second column using 9/1 hexane/ethyl acetate to provide 0.229 

10 g ofN,N-(bis benzyloxycaibonyl)- H2^{3-[4^1i^pyirol-l-yl)phenyl]prop-2- 
ynyl}axy)etfcyl]-lif-M 

*H NMR (500 MHz, DMSO-d6) 5 8.49 (d, J- 7.7 Hz, 1 H), 8,44 (s, 1 H), 8.14 (d, J= 73 
Hz, 1 H), 7.75-7.77 (m, 2 H), 7.54 (d, 5.1 Hz, 2 H), 7.40 (a, 2 H), 7.32 (d, J - 6.8 Hz, 2 
H), 724-7 27 (m, 6 H), 7.14-7.16 (in, 4 H), 629 (s, 2 H), 5.18 (s, 4 H), 5.00 (t, J= 52 Hz, 
15 2 H), 4.42 (a, 2 H), 4.10(1,/= 5.1 Hz, 2 H) 

MS (O) for GuHmNsOs m/z 676 (MH*), 632, 524, 408 
PartC 

The material from Part B, palladium hydroxide (0 24 g of 20% on carbon) and 
methanol (5 mL) were combined in a Pair flask and hydro genated at 45 psi (3.2 Kg/cm 1 ) 

20 for 3-4 hours. The reaction mixture was filtered to remove catalyst, the filter cake was 
washed with additional methanol, and the filtrate was concentrated under reduced 
pressure. The residue was purified by semi-preparative HPLC using Method B to provide 
36.6 mg of l^-{3-[4^1if-li>ynolyl)phenyl]pro^ 
4-amine trifluoroacetate as a solid, xxtp. 179-181°C. 

25 Analysis. Calculated for C25H25N5O •C 2 HF 3 0 2 : %C, 61.71; %H, 459; %N,13.33. Found: 
%C 61.49; %H, 4.89; %N t 1323 

l HNMR(500MHz,DMSO-d6)8 8.51 (a, 1 H), 8.38 (d, 8.4 Hz, 1 H), 7.84 (d,/«8.4 
Hz, 1 H), 7.73 ft /- 7.3 Hz, 1 H), 7.56 (t, 7= 7.8, 1 H), 7 33 (d, J - 8.4 Hz, 2 H), 726 (t, 
J- 2.1 Hz, 2 H), 6.96 (d, J= 8.4, 2 H), 624 (t, 2.1 H, 2 H), 4.91 (t, J m 5.0, 2 H), 3.85 
30 (t, /- 5.0, 2 H), 3.3-3.4 (m, 2 H), 2.35 (t, /- 7.6, 2 H), 1.61 (in, 2 H), 
IR(KBr)2949, 1705, 1523, 1204, 1123,721 cxn 1 
HRMS (EI) Calculated for C25H25N5O (M 4 ) 41 1 2059, found 41 1 2060. 
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Example 12 

3-{3-p<4-Amino-l^^ ^ 




•OH 

o 



Part A 



Under a nitrogen atmosphere N,N-<bis tW-bntoxycarbonyO-l-p^. 
P*opyiryloxy)ethyq-^^ (2.82 g g, 6.04 mmol), benzyl 3- 

io*>benzoato (2.245 g, 6.64 nnnn^^ 15J mmol), and anhydrous 

acetonitrfle (20 mL) were combined and the noting mixture was heated to 60"C. Copper 
© iodide (0.05 g) and ddcMorobis(trnd^ (0 . 0 .08 g) were 

added. The reaction was ccninpletem 30 nnmites. The reaction mixture was concentrated 
under reduced pleasure and the residue was purified by column chromatography elating 
initially with (ficMorometfaane and then with 98/2 dicHoiomethane/methanol to provide 
1.82 g of benzyl 3-{3-[2-(4-(bis ^-butoxycaib^ 
yl)edioxy]pnjp-l-ynyl}benzoato. 

, H^(300MHz,DMSO^6)S8.46(d ) /-9.6Hz > 1 H),8J9(s, 1 H), 8.05(d,/-9.8 
Hz, 1 H), 754-7.98 (rn, 1 H), 7.84 (a, 1 H), 7 .50-7.70 (m, 2 H), 736-7.49 (m, 7 H), 5.36 
(«, 2 HX 458 (t, /- 4.6 Hz, 2 H), 4.37 (a, 2 H), 4.0*4.13 (m, 2 H), 1 30 (s, 18 H) 
20 MS (CI) for CjsH^Ot m/z 677 (MB*), 577, 477 
PartB 

A solution of the material from Part A in methanol was combined with catalyst 
(1.0 g of 10% palladium on carbon) and the mixture was hydrogenated at 45 psi (3.2 
Kg/cm 2 ) at ambient temperature for -225 hours. More catalyst (0.3 g) was added and the 
25 hydrogenation was continued for an additional 2 hours. The reaction rnixture was filtered 
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to remove the catalyst and the filter cake was rinsed thoroughly witii methanol. The 
filtrate was concentrated under reduced pressure to provide -1 2 g ofN,N-{bis tert- 
butoxycarbonyl)- 3-{3-[2^4-anuno-lff-hnidazo[4,5^]qumolhi-l- N 
yl)emoxy]propyl} benzoic acid. 
5 'HNMR (300 MHz, DMSO-d6) 8 8.50 (d,7- 9.5 Hz, 1 H), 8.40 (a, 1 H), 8.07-8.10 (m, I 
H), 7.70-7.75 (m, 3 H), 7.65 (a, 1 H), 129 (a, 18 H), 729 (t, 7= 7.6 Hz, 1 H), 7.10 (d, 7- 
7.8 Hz, 1 H), 4.94 (t, 7- 4.5 Hz, 2 H), 3.88 (t, 7 - 4.5 Hz, 2 H), 3.32 (t, 7 - 6.0 Hz, 2 H), 
2.43 (t, 7» 7.0 Hz, 2 H), 1.62 (m, 2 H) 
MS (O) for C32H38N4O7111/Z 591 (MH*), 491, 391 
10 Parte 

Under a nitrogen atmosphere the material from Part B was combined with 
anhydrous dicblxjromethane (10 mL) and trifluoroacetic acid (10 mL). The reaction 
mixture was stirred for 1 .5 hours. The reaction mixture was concentrated under reduced 
pressure to provide an oil which was dried under high vacuum at ambient temperature to 

15 grveasolid This solid was triturated with ether. The resulting white powder was dried at 
65°C in a vacuum oven overnight to provide 1.19 g of 3-{3-[2^4-ammo-lif-imidazo[4 1 5- 
c]qumolin-l-l)emoxy]propyl}benzoic atidbis(trifluoroacetate),m.p. 138-140°C. 
Analysis. Calculated for CaHzWMCjHFaOjh: %C, 50.49; %H, 3.91; %N, 9.06. 
Found: %C, 5037; %H, 3.67; %N, 9.08 

20 'H NMR (300 MHz, DMSO-d6) 5 9.07-7.14 (bs, 2 H), 8 J 1 (s, 1 H), 837 (d, 7= 7.8 Hz, 1 
H), 7.82 (d7= 8.0 Hz, 1 H), 7.74 (m, 2 H), 7.64 (a, 1 H), 7.56 (t,7- 7.1 Hz, 1 H), 730 (t, 
7= 7.7 Hz, 1 H), 7.15 (d, J** 7.6 Hz, 1 H), 4.91 (t, 7= 4.5 Hz, 2 H), 3.86 (t, 7= 4.4 Hz, 2 
H), 334 (t,7=» 53 Hz, 2 H), 2.44(t,7= 7.4Hz, 2 H), 1.64 (m, 2H) 
IR(KBr) 3367. 3104, 2372, 1685, 1204, 1146 cm' 1 

25 HRMS (EI) Calculated for C22H32N4O3 (M*) 390.1692, found 390.1690. 
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Example 13 

2-{3-PK4-Ammo-lff-im^ gdd 

trifluoroacetate 




Part A 

Usmg the general method of Example 12 Part A, N,N-<bis tert-butetycarbonyl)-!- 
P^ropyirylaxtfem^^ p & 43 mmn]) was 

coupled with benzyl 2-iodobenzoate (1.57 g, 4.71 mmol) to provide 1.79gofamixtareof 
mono-and di-BOC protected benzyl 2-{3-[2^4-animo-l#-h m \iaz^ 
yl)ethoxy]prop-l-vnyl}benroate. 

'H NMR (300 MHz, DMSO-d6) 8 8.45 (d, J- 75 Hz, 1 H), 839 (a, 1 H), 8.06-8.09 (m, 1 
H), 7.85-7.88 (m, 1 H), 7.70-7.73 (m, 2 H), 7.47-7.51 (m, 2 H), 7.40-7.43 (m, 2 H), 738- 
737 (m, 3 H), 7.19 (m, 1 H), 523 (a, 2 H), 457 (t, J = 5.0 Hz, 2 H), 427 (a, 2 H), 4.07 (t, 
7-45 Hz, 2 H), 130(8, 18 H) 

MS (d) for C39H40N4O7 m/z 677 (MH*), 577, 477 
Part B 

Using the general method of Example 12 Part B, the material ftom Part A was 
hydrogenated to provide 0.041 g of a mixture of mono-and di-BOC protected 2-{3-[2-(4- 
ammo-lH-iimdazo[4,5-c]cmm^^ 

! HNMR(300 MHz, DMSO-d6) 8 8.50 (d, J- 73 Hz, 1 H). 839 (s, 1 H), 8.08 (d,/-7.9 
Hz, 1 H), 7.71-7.75 (m, 3 H), 732-7 38 (m, 2 H), 650 (d, 7- 7.4 Hz, 1 H), 453 ft /- 4.6 
Hz. 2 H), 3.87 (t, 7=. 4.5 Hz, 2 H), 330 (t, 7- 5.6 Hz, 2 H), 273 (t, 7- 5.7 Hz, 2 H), 1.61 
(m, 2 H), 1.28(8, 18 H) 

MS (d) for CaHssNiOTni/z 591 (MH*), 491, 391 
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PartC 

Using the general method of Example 12 Part C, the material from Part B was 
bydrotyzed to provide 0.28 g of 2-{3-[2^4-ammcHlif-iinidazo[4^^]qumolin-l - X 
yl)ethoxy]propyl}benzoic acid as a solid, m.p. 186-188°C. 
5 Analysis. Calculated for CalfcNA-CiHFaQi: %C, 57.14; %H, 4.59; %N, 11.11. 
Found: %C 56.81; %H, 4.47; %N, 1 1.08 

'HNMR (300 MHz, DMSO-d6) S 8.90-920 (bs, 1 H), 8.50 (s, 1 H), 838 (d,/- 10.1 Hz, 
1 H), 7.84 (d, /- 83 Hz, 1 H), 7.71-7.75 (m, 2 H), 7.56 (t, /- 7.6 Hz, 1 H), 721-732 (m, 
2 H), 6.88 (d, /= 6.9 Hz, 2 H), 4.90 (t, J= 4.8 Hz, 2 H), 3.84 (t, J= 4.6 Hz, 2 H), 332 (m. 
10 2 H), 2.72 (t, 7= 6.9 Hz, 2 H), 1.62 (m, 2 H) 

1R (KBr) 3212, 2929, 1709, 1204, 1124, 747 cm 1 

HUMS (H) Calculated for CaHn^Os (M*) 390.1692, found 390.1693. 

Example 14 

15 4-{3-[>(4-Ainino-li?-hni^^ acid 

trifluoroacctate 




Part A 

Using the general method of Example 12 Part A, N,N-(bis ter^butoxycarbonyl)- 1 - 
20 [2<2i3iopynyl^ (2.82 g, 6.04 mmol) was 

coupled with benzyl 4-iodobenzoate (2.25 g, 6.64 mmol) to provide 2.14 g of a mixture of 
mono-and di-BOC protected benzyl 4-ft-{2- {iUmmfsl TT^Trr.iHfl7ri[il J ^-g]qimio1iTv1 - 
yl}cflioxy)pTop-l-ynyl]benzoatB. 
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'H NMR (300 MHz, DMSO^ifi) S 8.47 (d, J-72 Hz, 1 H), 8.40 (a, 1 H), 8.06 (d, /- 6 5 
Hz, 1 H), 7.87-7.89 (m, 2 H), 7.70-7.73 (m, 2 H), 7 .36-7.49 (m, 5 H), 723-727 (m,' 2 H), 
5.35 (a, 2 H), 5.0 (t.7-4.5 Hz, 2 H), 4.40 (a, 2 H), 4.09 (t, J- 4.5 Hz, 2 H), 1 JO (s, 18 H 
MS (Q) for C39H40N4O7 m/z 677 (MH*), 577, 477 
5 PartB 

Using the general method of Example 12 Part B, the material from Part A was 
hydrogenated to provide 1.86 g of a mixture of mono-and di-BOC protected 4-{3-{2-(4- 
*nmo-ljy-imidazo[4,^^ 

'HNMR(300MHz,DMSO-d6) 5 8.51 (d,/«7.1 Hz, 1 H), 8.40(8, 1 H), 8.07-8.10 (m, 1 

0 H), 7.72-7.75 (m, 4 H), 7.01 (<U« 8.4 Hz, 2 H). 4.94 (t, J - 4.7 Hz. 2 H), 3 .88 (t, J- 4.6 

Hz, 2 H), 3.30 (m, 2 H), 2.38 (t, J- 73 Hz, 2 H), 1.62 (m, 2 H), 1.29 (a, 18 H) 

MS (d) for C32H3^ 4 07m/z 591 (MH*), 491, 391 
PartC 

Using the general method of Example 12 Part C, the material from Part B was 
5 hydrolyzed to provide 056 g of M3-[2-<4-anrino-l#-hn^ 
yl)e1hoxy]piopyl}beiizoio acid trifluoroacetate, m.p. 235-237°C. 
Analysis Calculated for C a H a N4Q»< I HP J Q 2 : %C, 57.14; %H, 439; %N, 11.11. Found- 
a /oC, 57.06; %H, 4.47; %N, 11.03 

'H NMR (300 MHz, DMSO-d6) 8 9.00-9.1 1 (bs, 2 H), 831 (a, 1 H), 8.37 (d, /= 8.4 Hz, 1 
3 H), 7.83 (d, /= 6.0 Hz, 1 H), 7.71-7.76 (m, 3 H), 7.55 (t /= 9.7 Hz, 1 H), 7.01 (d, /- 82 

Hz,2H),451(t,/-5.0Hz,2H),3.84(t,J-4.7Hz,2H),3.32(t,/-5.8Hz,2H),2J8 
(t, J" 7.1 Hz, 2 H), 1.62 (m, 2 H) 

IR (KBr) 3266, 3014, 2361, 1667, 1277, 1201. 1 142 cm' 1 

HRMS (El) Calculated for CjjHj^Oj (M*) 390.1692, found 390.1697. 
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Example IS 
1^2-{3-[3-{Dime%laii^ 
lH-imida2»[4^^]qumolin-4-amine dihydrochloride 




5 PaitA 

Using the general method of Example 12 Part A, except that the reaction 
temperature was raised to 80°C, N tert-butoxy^ 

propyny!oxy)ethyI]-ltf-ii^ (3 g, 6.43 mmol) was coupled 

with 3-iodo-N^limethylaniline (7.07 mmol) to provide 3.06 g of a mixture of mono 
10 protected and unprotected l-P<{3-PHdnnetkylami^^ 
lif-imidazo[4,5^]quinolin-4-amine, 
PartB 

Using the general method of Example 12 Part B, the material from Part A was 
hydro genated to provide -2.9 g of a mixture of mono Boc protected and unprotected l-(2- 

15 {3-[3^dimethylamino)phenyl^^ 

Part C „ 

The material from Part B was combined with hydrogen chloride/methanol (30 mL 
of 3 M) and stirred at ambient temperature for 19 hours. A precipitate was removed by 
filtration. The filtrate was concentrated under reduced pressure and the residue was 

20 dissolved in a small amount of methanol and then neutralized with concentrated 

ammonium hydroxide to pH ~11. The resulting precipitate was purified by column 
chromatography elating with 95/5 A di(^oromethane/methanoVammonium hydroxide. 
This material was combined with hydrogen chloride/diethyl ether. The resulting solution 
was concentrated under reduced pressure. The residue was triturated with diethyl ether. 

25 The resulting solid was isolated by filtration and then dried to provide 0.1 14 g of l-<2-{3- 
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[HHmefhytanhioJpb^ 
dihydrochloride, m.p. 180-183°C. 

Analysis. Calculated teCalMWWMWki: %C, 54.82; %H, 6.66; %N, 13.89. 
Found: %C, 54.60; %H, 6.50; %N, 13.66 
5 «H NMR (300 MHz, DMSO-d6) 8 8.71-8.73 (bs, 2 H), 8.44 (s, 1 H). 835 (d, /- 7.4 Hz, 1 
H), 7.83 (d, /- 8.0 Hz, 1 H), 7.72 (t, /- 7.6 Hz, 1 H), 7.55 (t, J** 6.8 Hz, 1 H), 7.15 (m, 1 
H), 7.05 (m, 1 H), 6.96 (a, 1 H), 6.66 (d, J - 8.1 Hz, 1H), 4.88 (t, 7- 5.3 Hz, 2 H), 4.02 (t, 

/-3.7Hz,2H),337(l;y.6.4Hz,2H),Z94(a,6H),2.40(t,/-7.6Hz,2H),1.66(m 
2H), 

W IR(KBr) 3426,3138, 2928, 1693, 1113 cm' 1 

HRMS (ET) Calculated for CbH^NjO (M*) 3892216, found 3892217 

Example 16 
2^thc*ymeutyl>l-[2^.p^ 
15 l^imidazo[4 J 5^]quinolin-4-aimne Hydrochloride 




Part A 

2^2KEfc<Kyntethyl>lir-in^^ (3 & i23 

slowly added overaperiod of 20 urinates to a suspeiision of sodhm hydride (0.67 g 
of 60% in mineral oil, 16.77 nunol) in anhydrous N^^itmcmylformamide. The reaction 
mixture was allowed to stir fori hour and men l-bromo-3-phenylpropaiie (2.16 mL, 14.19 
nunol) was added. The reaction mixture was stnred<jvernight The reaction mixture was 
diluted with ethyl acetate, washed with water, washed with brine, dried over magnesium 
sulfate, tittered and men concentrated under reduced pressure. The residue was purified 
by column chromatography elutmg with ethyl acetate to provide 2.38 g of 2- 
(efcoxymeflryl>l^^ M ayeQowoiL 
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MS (CI) for CmHwNsOi m/z 390 (MH+). 346. 
PartB 

The material from Port A was combined with chloxofonn (SO mL) and cooled to 
0°C 3<hloroperoxybenzoic acid g of 57-86%) was added. After 1 hour the reaction 

5 mixture was allowed to warm to ambient temperature. The reaction mixture was 
partitioned between aqueous sodium bicarbonate and dichloroxnethane. The organic 
fraction was dried over magnesium sulfete, filtered and then concentrated under reduced 
pressure to provide 2-(e1haxymetfayI>1^2^-phen 
c]qmnolm»-5N«-oxide as a brown solid. 

L0 PaxtC 

Under a nitrogen atmosphere trichlaroacetyl isocyanate (0.87 mL, 733 mmol) was 
slowly added to a mixture of the material from Part B and anhydrous dichlorom ethane (60 
mL). After 1 hour the reaction mixture was concentrated under reduced pressure to 
provide 2,2>tiiGhloro-N-{2^ 
15 imidazo[4,5^]quinolin-l--yl}acetamide. 
PartD 

Sodium methoxide (4.79 mL of 25% in methanol) was added to a mixture of the 
material from PartC and methanol (30 mL). Tie reaction mixture was allowed to stir 
overnight and then it was concentrated under reduced pressure to provide a dark oiL The 
20 dark oil was purified by column chromatography elutmg with 5% methanol in 

dichloromethane to provide a light yellow oiL The oil was treated with 1.0 M hydrogen 
chloride to provide a white solid The material was isolated hy filtration and then dried 
overnight in a vacuum oven at 80°C to provide 0.79 g of 2^ethaxyznethyI)••l-{2-■(^- 
pheIryhJn^oxy)ethyI]-li^-iII^^la^ hydrochloride as a white solid, 
25 m.p. 128-134%. Analyzed for C^HaNA • US HC1: %C 6252', %H, 6.46; %N, 12.15; 
Found: %C, 62.64; %H, 6.47; ?SN, 11 SI. 

•H-NMR (300 MHz, DMSO-d6) S 8.14 (or d, J=8.3 Hz, 1 H), 7.63 (dd, J=8J, 1.0 Hz, 1 
H), 7.45 (m, 1 H), 724 (m, 1 H), 7.05-7.15 (m, 3 H), 6.90 (m, 2 H), 6.62 (a, 2 H), 4.80- 
4.90 (m, 4 H), 3.83 (t, >5.4 Hz, 2 H), 3.56 (q, J-7.0 Hz, 2 H), 327 (t, J=6.1 Hz, 23), 231 
30 (U=7.6Hz,2H),1.63(in,2H),1.16(t,J=6.8Hz,3H) 
IR (KBr) 3267, 3023, 1681, 1108 cm' 1 

HRMS (ET) Calculated far CwHasNiOa (M*) 4042212, found 4042215. 



70 



WO 02/46189 



PCTAJS01/46581 



10 



15 



20 



25 



Example 17 
NH, 



Part A 




2-l«ryl-2<liy.mi^^^ 0 . 0 & i 2 . 43 mmol), 

dicWotomemane (40 mL), aqueous sodium hydroxide (40 mL of 50%), 
beiizyltrimethylammonium cUoridc (0.01 g) and 3-chlorobenzyl bromide (2.81 g, 13 67 
mmol) were combined and me resulting solution was stirred at ambient temperate 
ovemight Analysis by TLC (5% methanol in dicMoromethane) indicated mat the reaction 
wasoomplete. The reaction was diluted ^dicUo^ 
mL). Thelayers were separated. The aqueous fiacamww extorted with 
dichloromethane. The organic finctioiis were conime^ 
imgnesiumsulnue and then concents The residue was 

in^ed by flash chromatogranhy^ 
HMW^hlorofcmz^^ 
oiL 

■H-NMR (300 MHz, DMS<W6) 8 922 (s. 1H), 8.63 (a. 1H), 8.55 (d, 7 - 7.8 Hz, IE) 
8.17 (dd, J"» 7.8, 1.5 Hz, 1H), 7.69 (m, 2H), 723 (dd, 7 ■ 43, 1.5 Hz, 2H), ZOSfclH)! 
7.03 (m. 1H). 5.40 (m, 1H). 4.47 (a, 2H), 3.3*4.07 (m, 2H). 2.11 (m, 2H), 0.88 (t, 73 Hz, 
3H) , 

MS (O) for C^jHaoCINjO m/z 366 (MH*), 332 
Paxt B 

3-Chloroperoxy benzoic acid (2.84 g of 77%) was added in portions to a solution 
of the material from Part A in cHoroform (60 mL). After 2 hours analysis by TLC (10% 
methanol mdichta^ The reaction was 
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diluted with chloroform* washed with saturated sodium bicarbonate, washed with brine, 
dried over magnesium sulfate and then concentrated under reduced piessuie to provide 
cnide Hl-{[(3^hlorobenzyl)oxy^ 
PaitC 

5 Annnomum hydroxide (20 mL) was added to a solution of the material from Part B 

in dichloiomethane (80 mL). Tosyl chloride (2.42 g) was added in portions. Analysis by 
TLC (5% methanol in dichloramethane) indicated that the reaction went to completion 
immediately after the addition of the tosyl chloride. The reaction mixture was diluted with 
dichloiomethane and saturated sodium bicarbonate. The layers were separated. The 

10 organic layer was washed with brine, dried over magnesium sulfate and then concentrated 
under reduced pressure to provide a light brown oL The oil was purified by flash 
chromatography (silica gel ehxting with 5% methanol in dichloromethane) to provide an 
off-white gooey solid. This material was purified by flash chromatography (silica gel 
ehiting with 5% methanol in dichloromethane) to provide a pinkish-white solid. This 

IS material was further purified by flash chromatography (silica gel eluting with ethyl 
acetate) to provide -1.0 g of l<l-{[(3^orobenzyl)oxy]me%^ 
cJqumolin-4-amine as an off-white solid, m.p. 60-62°C Analysis: Calculated for 
CnHuCn^a V4 HaO: %C, 65.41: %H, 5.62; %tt t 1454; Found: %C, 65.5; %H, 5.62; 
%N, 14.61. 

20 l H-NMR (300 MHz, DMSO-d6) S 837 (s f 1H), 8.19 (d, /- 8 J Hz, 1H), 7.62 (dd, /= 83, 
1.5 Hz, 1H), 7.43 (dt, /= 83, 15 Hz, 1H), 7.18-728 (m, 3H), 7.09 (m, 1H), 6.52 (br s, 
2H), 524 (m, 1H), 4.48 (a, 2H), 4.01 (dd, J- 10.5, 6.6 Hz, 2H), 3.92 (dd, J= 103, 4.4 Hz, 
2H), 210 (quintet, /- 73 Hz, 2H), 0.88 (t, 73 Hz, 3H) 
MS (Q) for CaiHiiCIKiO m/z 381 (MH*), 185 
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10 




Part A 

Under a nitrogen atmosphere, N^bis tert-bntoxycarbon^-l-p^- 
Pi^l°^)e%lH&i^ 1.07 mmol) 

triethyhunine 0*9 mL, 2.79 mmol)) end anhydrous acetmritrile 00 mL) were combined 
The resulting solution was heated to 80-C As the reaction was heating, 2-iodoaniline 
(0.26 mL, 1.18 mmol), copper (I) iodide (0.012 g) and 

J« t_t • ...... . _ 



<r* — * e — ^ w 1 ■ ^vivtA ltJ ami 

*^bis(tripnen^^ Tl» reaction nnxtuie 

was heated at 80«C overnight The acetonitrile was removed under reduced pressure and 




file residue was ] 

^ dicU<mmu*hane) to provide 0.47 g of KN-fl* ^^mto^ycaA^l)-!^.^. 

aminophenyI)prop-2-ynyI]oxy}e%^ as a brown 

solid. 

, H-NMR(300MHz,DMS(M6,I W ) 5 8.47 (c,/-3.6ffi; 1H). 8.37 (a, 1H), 8.10 (d,/» 
9.6 Hz, 1H), 7.75 (m. 2H), 7.04 (t /- 7.2 Hz, 1H), 6.80 (m, IB). 6.65 (d, /- 8 3 Hz, 1H) 
6.45 ft /-7J Hz, IB), 4.98 (W-4.4 Hz, 2H), 4.36 (s, 2H), 4.08 J-4 .9 Hz, 2H) 
20 L31(s,18H) * 
PartB 

Catalyst (5 % platinum on carbon) was added to a solution of HN-(bis terr- 

c^lto^unmemmetimoL The mixture was faydrogenato^^ 
25 pai (3.5 Kgcrn 2 ) overnight The reaction mixture was filtered through a layer of Celite® 
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filter aid and the Star cake was washed with additional methanol. The filtrate was 
concentrated under reduced pressure to provide an off-white solid. This material was 
purified by flash chromatography (silica gel elutmg with dichloromethane, then with 1 % 
methanol in dichloromethane, then with 2% methanol in dichloromethane and finally with 
5 3% methanol in dichloromethane) to provide -0.25 g of KN-(bis terf-butoxycaibonyl)-l- 
{2-[3-<2-ammophenyI)pr^ as a light 

yellow oiL 

^-NMR (300 MHz, DMSO-d6) 8 8.23 (dd, /» 8.4, 0.9 Hz, 1H), 8.16 (dd, /- 8.4, 0.9 
Hz; lH) f 7.97 (a, 1H), 6,96 (dt; J- 7.5, 1.6 Hz, 2H), 6.87 (dd, 7.5, 1.4 Hz; 1H), 6.62 
10 (dt, J- 7 J, 1.0 Hz, 1H), 6.57 (dd, 7= 8 J, 1.1 Hz, 1H), 5.29 (s, 1H), 4.71 (t, /« 53 Hz, 
2H), 351 (t, J= 5.1 hZ, 2H), 338 (t, /« 6.0 Hz, 2H), 239 (t, /« 7.4 Hz, 2H), 1.76 (m, 
2H),1.41(brs,18H) 

MS (CT) for C31H39N5O5 mfz 562 (MH 4 ), 462, 362, 229 
Parte 

15 A solution of the mntwrinl from Part B in anhydrous dichloromethane (4 mL) was 

added with stirring to a solution of triflnoroacetic acid (2mL) and anhydrous 
dichloromethane (2 mL) which had heen cooled to 0°C. The reaction mixture was kept in 
an ice bath for about 2 hours and then it was allowed to warm to ambient temperature. 
The reaction mixture was stirred at ambient temperature overnight The volatiles were 

20 removed under reduced pressure to provide a pinlc oiL The oil was dissolved in ethyl 
acetate (~ 3mL) and tricthylamine (~ 1 rnL) was added dropwise. The mixture was 
allowed to stir for about an hour. The resulting precipitate was isolated by filtration to 
provide 0.13 g of l-{2^3^-aminophenyi)propoxy] 

amine trifluoroacetate as a white solid. Analysis: Calculated for C21H23N3O • C2JHF3O2: 
25 %C, 58.10; %H, 5.09; %S 9 14.73; Found: %C, 57.78; %H, 4.97; %N, 14.59. 

! H-NMR (300 MHz, DMSO-d6) S 8.87 (br s, 1H), 8.49 (a, 1H), 836 (d, J- 7.8 Hz, 1H), 
7.83 (d, J- 83 Hz, 1H), 7,72 (t, J« 73 Hz, 1H), 736 (t, J* 7.6 Hz, 1H), 6.81 (t,/» 7.6 
Hz, 1H), 6.51 (m, 2H), 632 (t, J- 6.8 Hz, 1H), 450 (t, J« 4.6 Hz, 2H), 3.85 (t,/« 4.9 
Hz, 2H), 333 (t, J« 6.1 Hz, 2H), 222 (W 73 Hz, 2H), 135 (m, 2H) 
30 IR (KBr) 3414, 3335, 3253, 3019, 1738, 1202, 1185, 1131 an 1 

HRMS (ED Calculated for C 2 iBbN$0 (M*) 361.1903, found 361.1903 
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Example 19 




Part A 

2<l/f-Imid a zo[4,5-c]q l ii n oli n -l-yI) e th an ol (13 ft 7.0 mmol) whs added to a 
stirring mixture ofa-Wo-^tohmitrik (1.79 g, 9.1 mmol), sodwm hydroxide (20 ml, 
50%X dichlaramemane (20 ml), and be^ltrimcfeyiflnnnonium chloride (0.06 & 03 
mmol). Ihe reaction was maintained for IShonrsa^ 

(20 nti) and water (20 ml). ^ two phases were separated and the ao^fi^ 
extracted with additional dicWordmeW The effractions were coinbmcd, washed 
whh-water, dried (MgSO<), filtered, and concentrated. The residue was purified by flash 
column chromatography (sflica gel, 9/1 dicM^mctliane/memanoI) to provide 1.8 g of 4- 
{[2^1if-imda»[4,5^3quinoI^ 

«HNMR (500 MHz, DMSO-d0 5 9.22 (s, 1H), 8.41 (s, 1H), 8.40 (d, J-1.1 Hz, 1H), 8.17 
(dd, J-83.U Hz, 1H). 7.72 (dt, J-7.6,1.3 Hz, IB), 7.66 (dt 1^7.6,1.3 Hz, 1H). 7.63 (d, 
J-8. 3 Hz, 2H), 7.25 (d, J=82 Hz, 2H), 4.97 (t, J-5.1 Hz. 2H), 433 (s, 2H), 3.97 (t, J=5.5 
Hz,2H); 

MS(CI)m/e329(M+H). 

PartB * • 

3-Chloroperoxybenzoic add ( 1 .6 g, 5 .5 mmol, 60% by weight) was slowly added 
to a solution of 4-{2Kltf-mrida^ (u & 

5Jn m oI)mchlorofoim(50inI). The reaction was mamtamed overnight and men 
sequentially washed with saturated sodium bicarbonate (200 ml), water (2 X 100 ml), 
dried (MgSO<), filtered, and concentrated to provide 1.4 g of l-{2-[(4- 
cyanob*iizyOoxy]e%l}-Lff-^ 
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PattC 

Tnohloroacetyl isocyanate (0.73 ml, 6.1 mmol) was added dropwise to a solution 
of l-{2-[(4<yanobenzyI)oxy]ethyl}-Lff-n^ (1.4 g, 4.1 

mmol) and dicbloroinefliane (25 ml). The reaction was maintained overnight and then 

5 concentrated. The resulting red solidwas dissolved mmethanol (100 ml) and sodium 
methoxide (4 ml, 25% in methanol) was added dropwise. The reaction was maintained 
overnight The erode product fanned as a precipitate and was isolated by filtration. 
Purification of the solid by recrystaHization fisopropyl alcohol) followed by flash column 
chromatography (silica gel, 9/1 dicMoromethane/methanol) provided 1.0 g of 4-{[2-(4- 

10 amino- Lff-mtidaro[4^^]quinolm-l-yr)ethoxy as a white solid, m.p. 

238.1-2392 °C. 

'HNMR (300 MHz, DMSO-d«) S 8.19 (s, IS), 8.07 (dd, J-8.2,1.0 Hz, 1H), 7.67 (d, *-8.4 
Hz, 2H), 7.62 (dd, J-8.4,1.1 Hz, 1H), 7.43 (dt, J-7.6,13 Hz. 1H). 730 (d, J=8.4 Hz, 2H), 
721 (dt, J-7.6. 13 Hz, 1H), 6.56 (s, 2H), 4.86 (t, 1=6.1 Hz, 2H), 435 (s, 2H), 3.93 (t, 
15 1-5.1 Hz, 2H); 

1R (KBr) 3456, 3285, 31 17, 3069, 2228, 1637, 1583, 1526, 1481, 1397, 1372, 1353, 1252, 
1097,884,822,760 cm' 1 ; 

MS (ET)m/e 343.1440 (343.1433 Calculated for CmHnNjO); 
Analysis: Calculated for CjoHnNjO: %C, 69.96; %H, 459; %N, 2039. Found: %C, 
20 70.09; HH, 450; %N, 20.16. 

Example 20 
2-(Bthoxymo1hyl)-l^-{[6^4^hem/Ibu^ 

' Lf-miidazo[43<]qmnolme-4-amine 
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PartA 

A solution of 2-|>{ethoxyme%I)-lir-iiri (1.0 g, 

3.7 mmol) in NiN^dimetfaylfonnanrido (20 ml) was added dropwise to a suspension of 
sodium hydride (0.19 g of a 60% dispersion in mineral oil, 4.8 mmol) inN,N- 

5 dime&ylformamide (10 ml). The reaction was maintained for 45 minutes followed by the 
dropwise addition of {4^(6-bromohexyI)oxy]butyl}benzene (1.6 g, 5.1 mmol). The 
reaction was stirred overnight at room temperature and then partitioned between ethyl 
acetate and water. The two phases were separated and the aqueous fraction was extracted 
with additional ethyl acetate. The organic fractions were combined, washed with water, 

10 dried (MgSO*), filtered, and concentrated. The erode product was purified by fl as h 
column chromatography (siKca gel, 4:1 ethyl acetate/hexanes) to provide 0.81 gof 2* 
(cthoxymethyIH^2-{[6^ 
asabrownofl. 

15 PtttB 

3-ChIoroperoxybenzoic acid (0.47 g, 1.6 mmol, 60% by wei ght) was slowly added 
to a solution of 2-(ethoxynietIiyl)-l ^{[6^4-phenyIbutoxy)hexyl]oxy} c1hyI)-L£f- 
imidazo[4,5-c]quinoline (0.81 g, 1.6 mmol) in chloroform (15 ml). The reaction was 
maintained overnight and then sequentially washed with saturated sodium bicarbonate and 
20 water, dried (MgSQfl, filtered, and concentrated to provide 0.7 g of 2^etfaoxymefliyl>l- 
(2-{[6^4-phenyIbutoxy)h^ as an 

orange solid. 

PartC 

25 Trichlaroacetyl isocyanate (0.25 ml, 2.1 mmol) was added dropwise to a solution 

of2^ethoxymethyIMK2-{^ 

c]quinolin-5N-oxide (0.7 g, 1 .4 mmol) and dichloromethane (20 ml). The reaction was 
maintained for 2 hours and sodium mrthoxide (2.5 ml, 25% in methanol) was added 
dropwise. The reaction was maintained overnight The mixture was filtered and the 
30 filtrate concentrated. Purification of the filtrate by flash column chromatography (silica 
gel, 97:3 ethyl acetate/me&anol) provided 022 g of 2<eflio?qrinefliyI)-l-(2-{[6-(4. 
phenyIbutoxy)haxyl]o^ as a colorless oil 
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l H NMR (300 MHz, DMSO-d«) 5 8.10 (d, J-7 S Hz, 1H), 7.62 (d, J-7.9 Hz, 1H), 7.43 (t, 
J-7.3 Hz, 1H), 728-7.12 (m, 6H), 6.55 (s, 2H), 4.79 (broad s, 4H), 3.82 ft J-5.3 Hz, 2H), 
3.55 (q, J-7.0 Hz, 2H), 3.33-3.22 (m. 6H), 2.56 (t, J=7.2 Hz, 2H), 1.62-1 .33 (m, 8H), 1.18- 
UO (m,7H); 

MS (EI) m/e 518.3263 (5183256 Odcnlated for CsiH^NA); 

Analysis: Calculated for C 31 H«N4Qj: %C 71.78; %H, 8.16; %N, 10.80. Found: %Q 

7U0;%H, 839; %N, 10.68. 

Example 21 
1- W-(BenzYloxy)propoxy]e%l}-2-(^^ 




A solution of 2r(2-(efiioxyme<hylHff-inri^ (1.0 g, 

3.7 mmol) in N,N-dracthy1 ftrmftTTririft was added dropwise to a suspension of sodium 
hydride (0.19 g of a 60% dispersion in mineral oil, 4.8 mmol) mN,N-dnne%ifonnamide 
(20 ml). The reaction was maintained for 2 horns followed "by me dropwise addition of 
benzyl 3-hromopropyl ether (0.72 ml, 4.1 mmol). The reaction was stined overnight at 
1 00°C, quenched by pouring over ice, and extracted with emyl acetate. The organic 
fractions were washed with water, dried (MgS0 4 ), filtered, and concentrated. The erode 
product was purified by flash column chromatography (silica gel, 4: 1 ethyl 
acetate/hexanes) to provide 0.45 g of l-{2-[3-(benzyloxy)propoxy]ethyl}-2- 
(ethoxymemyl)-15-imidazo[4^]qnmolme as a brown oil 

l-{2-[3-(benzyloxy)propoxy]^ 
was converted to l-{2-p-(benzyloxy)propoxy]e^ 

c]qumohi*4-amine using the general methods described in Parts B and C of Example20. 
Purification by flash column chromatography (silica gel, 95/5 emyl acetate/methanol) 
provided the desired product as a colorless ofi. 
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l HNMR(300MHz,DMSO-dfi)58.11 (dd, J=82,0.8 Hz, 1H), 7.62 (dd, J»83, 12 Hz, 
IH), 7.44 (dt, J-7.6,12 Hz, 1H), 732-7.19 (m, 6H), 636 (a, 2H), 4.8*4.77 (m, 4H), 426 
(s, 2HX 3.84 (t; J-5.4 Hz, 2H), 3.54 (q, J=-7.0 Hz, 2H), 3.40 ft J«62 Hz, 2H), 326 ft 
J=62 Hz, 2H). 1.63 (pentet, J-63 Hz, 2H), 1.15 ft J-7.0 Hz, 3H); 
5 W C NMR (125 MHz, DMSO-da) 8 152,0, 149.5, 1452, 1383i 1333, 128.1, 127.4, 1273, 
126.8, 1263, 12625, 121.0, 120.6, 114.8, 71.8, 69.0, 673, 663, 65.4, 64.4, 45.4, 29.4, 
143; 

IR(KBr)3305, 174, 2970, 2925,2864, 1633, 1583, 1533, 1481, 1437, 1386, 1099,754, 
737, 698 an' 1 ; 

10 MS (EI) m/e 434.2318 (4342317 Calculated for C25H30N4O3). 

Example 22 

1 -[2-(3 -Phenylpropoxy)ethyI]- Lff-imidazo [4,5-c]qumolin-4-amine 

15 




According to die general method of Example 20 (Parts A-Q, 2-(LfT-imidazo[4^- 
c]qoinolin-l -Methanol and (3-bromoprcpyI)benzene were combined to provide l-[2-{3- 

20 phenylpropoxy)e(hyl]-liir-m^ 

'HNMR (300 MHz, DMSO-dfi) 8 8.17 (a, 1H), 8.12 (d, 1^72 Hz, 1H), 7.64 (dd, 1-83,1.0 
Hz, 1H), 7.45 (m, 1H), 724 (m, 1H), 7.16-7.08 (m, 3H), 632-6.89 (m, 2H), 6.60 (a, 2H), 
4.81 ft J-5.1 Hz, 2H), 3.82 ft J=5.1 Hz, 2H), 329 ft J=6.1 Hz, 2H), 2J8 (m, 2H), 1.63 
(m, 2H),1 36-125 (m,8H), 0.88 (t,J=72 Hz, 3H); 

25 ,J C NMR (75 MHz, CDCb) 8 1513, 1443, 142.6, 141.4, 132.6, 1283, 1282, 127.4, 
127.1,125.8,1222,119.8,115.4,70.4,68.6,47.6,32.0.30.9; 
MS (EQ m/e 347.1882(347.1872 Calculated for CziHsN«0). 
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Example 23 

l^-{[3<3,4-Diine^lp}ieityI)-2-propyiiyl]oxy} e%l]- 
lH-inddazo[4,5^]quinolin-4-amine 

\ 

Under a nitrogen atmosphere, 1 -p^iJropynyloxy)cthyI]-lH-imidazo[4,5- 
c]quinolin-4-aimne (0.5 g, 1.9 mmol), copper (E) iodide (0.036 g, 0.2 mmol), 4-iodo-orifto- 
xylene (0.5 g, 2.1 mmol) and pyrrolidine (10 mL) were combined and stirred at ambient 
temperature. ItfclilQrobis(triph^ (0.066 g, 0,1 mmol) was added 

and the reaction mixture was stirred at ambient temperature for 1 hour. Analysis by TLC 
(30% methanol in chloroform) indicated Oat starting material was still present. The 
reaction mixture was heated at 65°C overnight The pyrrolidine was removed under 
reduced pressure. The resulting residue was triturated with dichloromethane containing 
methanol. The insoluble material was isolated by filtration and then recrystallized from 
toluene (40 mL) to provide 0.1 g of 1^2-{|><3,4-dime%lphenyl)^ 
UT-imidazo[4>c]c as a solid, m.p. 214-216°C. Analysis: Calculated for 

GsEUNfO: %C, 74.57; %H, 5S9; %N, 15.12; Found: %C 74.24; %H, 5.98; %N, 15.08. 
f H-NMR(300 MHz; DMSO-d«) 5 (ppm) 8.167(s,lH), 8.112(d^73Hz,lH), 
7.628(dU-83Hz,lH), 7.44(y*73Hz,lH), 7.232(tJ»6.8Hz,lH), 7.078(dJ-7.8Hz,lH), 
7.024(s,lH), 6J52(dJ-7.9Hz,lH), 6.586(s^,4.849(t^=5Hz^, 4365(s,2H) t 
4.015(U«5.6Hz£H), 2.197(s^H), 2.159(s,3H). 

Examples 24- 27 

The compounds in the table below were prepared according to the synthetic 
method of Reaction Scheme I above using the following general method. 
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2^4-Annno-liWmidazo[4^ (25 mg) was placed 

in a 2 dram (7.4 mL) viaL Sodium hydride (1 J5 eq of 60% in miners 
dimethylfbrmaTTiidf) (1 mL) were added The vial was placed on a sonicator for about 10 
minutes at ambient temperature to allow the alkoxide to form. The halide (L75 eq) was 

5 added and the vial was placed back on the sonicator for about 30 to 60 minutes at ambient 
temperature. The reaction mixture was analyzed by LC/MS to confirm the fbnnation of 
the desired product The reaction mixture was purified by semi-preparative HPLC The 
semi-prep HPLC fcactions were analyzed by IXJ-APCH/MS and flic appropriate fractions 
were combined and lyopMlized to provide the triflnaroacetate 

10 which was confirmed by accurate mass and ^NMR. The table below shows the s tr uc t ur e 
of fee fine base and the theoretical mass (IM) and the measured mass (MM> 



Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


24 




A 


TM- 346.1794 
MM = 346.1795 

t 


25 




A 


TM- 360.1950 
MM -360.1955 
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10 



Example 
# 


Structure of the Fxee Base 


Purification 
Method 


Mass Measurement 
(Da.) 


26 


NH, 


• 


TM -414.1667 
MM» 414.1678 


27 


Br 


A 


TM- 424.0899 
MM -424.0902 



15 



Examples 28 - 41 

The compounds in the table below were pieparedacc<ndmgtothesyiitlietfc 
method of Reaction Scheme I above using the following general method. 

The 4-ammo-lJ7-imidazo[4^^]QmMlm.l-y^ alcohol (25 mg) was placed in a 2 
dram (7.4 mL) vial Sodium hydride (l^aqofoW miru^cmO and HN- 
dmiemylformamide (1 mL) were added. The vial was placed on a somcator for about 1 
hoiirat50^toallowthealko3ddetoferm. The halide (Ueq) was added and the vial 
was placed back on the sonicate for about 1 to 2 hours at 50«C The reaction mixture 
wasanahyzedbylX^toconthmthefinm^ The reaction 

mixture was purified by senii-im^trveHPI^. Thesenn^ 
a^lyzedbyl^APCI/MSandu^ 

provide the trifluoroacetate salt of me desired product, which was cemfrrmed by accurate 
mass and 'HNMR. The table below shows the strncttreofthfl fee lase and me 
theoretical mass (TM) and me measured mass (MM). 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Pa.) 


28 




A 


TM" 394.1794 
MM" 394.1791 


1ft 


■prig 


A 


TM -428.1404 




" V 




MM" 428.1396 










a 






30 


NH, 


A 


TM- 428.1404 j 
MM -428.1397 


31 




A 

• 


TM-408.1950 
MM -408.1956 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


32 


NH, 

• 


A 


TM" 408.1950 
MM "408.1956 


33 


NH, 


A 


TM- 346.1794 
MM -346.1791 


34 


NH, 

■XXV 

ITT 1 / 

a 


A 


TM- 380.1404 
MM -380.1399 


35 


NH, 

■ > 

.a 


A 


TM- 380.1404 
MM "380.1399 
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Example 

# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


36 




N A 


TM - 360.1950 
MM -360.1942 


37 


A, 


A 

• 


TM - 360.1950 
MM -360.1941 


38 


NHj 

- V 


A 


TM- 380.1404 
MM -380.1400 


39 


V 


A 


TM- 371.1746 
MM -371.1751 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


40 


CO-v 


A 


TM = 380.1404 
' MM -380.1398 


41 


NHg 

■ -r° 


A 


TM= 376.1535 
MM -376.1536 



Examples 42 - 88 

The compounds in the tabic below were prepared according to the synthetic 
5 method of Reaction Scheme I above using the following general method 

The 4-amino-lif-nm^ alcohol (25 mg) was placed in a 2 

dram (7,4 mL) vial Sodium hydride (12 eq of 60% in mineral oil) and NJN- 
dimethylformamide (1 mL) were added The vial was placed on a sonicator for about 15 
to 3 0 minutes at ambient temperature to allow the alkoxide to form. The halide (12 eq) 
10 was added and Hie vial was placed back on the sonicator for about 15 to 120 minutes at 
ambient temperature. The reaction mixture was analyzed by LC/MS to confirm the 
formation of the desired product The reaction mixture was purified by semi-preparative 
HPLC* The semi-prep HPLC fractions were analyzed by LC-APQ/MS and the 
appropriate fractions were combined and lyophilized to provide die trifluoroacetate salt of 
15 the desired product, which was confirmed by accurate mass and ! H NMR. The table 
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below shows the structure of the free base and the theoretical mass (TM) and the measured 
mass (MM) or nominal mass (NM). 



Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


42 


0 


A 


1M- 318.1481 
MM = 318.1482 


43 




A 


TM- 328.1535 








MM "328.1534 




• 




44 


NK, 


A 


TM = 377.1488 
MM =377.1487 


45 


MH, 


A 


TM =430.1617 
MM = 430.1614 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


46 




A 


TM- 371.1746 
MM- 371.1746 


47 


NH, 


A 


TM- 380.1404 
MM = 380.1394 


48 




A 


TM- 430.1617 




«& 




MM = 430.1613 








49 




A 


TM = 360.1950 
MM -360.1949 
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Example 
# 


Structure of die Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


SO 


NHj 


A 


TM- 346.1794 
MM - 346.1781 


51 

• 


NH, 

FYS 

0 


A 


TM" 363.1331 
MM "363.1324 


52 


NH, 

U V 

• .> 

a 


A 


TM ■ 366.1247 
MM "366.1243 


53 


NH, 

a 


A 


TM" 400.0858 
MM "400.0856 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
Pa.) 


54 


6- 


A 


TM- 364.1331 
MM -364.1352 


55 




A 


TM- 405.1801 
MM = 405 1794 


56 


XX} 

P 


A 


TM- 377.1488 
MM =377.1490 


57 




A 


TM- 391.1644 
MM -391.1637 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


58 


NH, 

0 


A 


TM = 391.1644 
MM =391.1637 


59 


nh, : 


A 


TM- 360.1950 
MM- 360.1938 


60 


a 


A 


TM- 394.1560 
MM =394.1558 

> 


61 


NH, 


A 


TM- 394.1560 
MM =294.1557 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


62 




A 


TM» 428.1171 
MM = 428.1159 


63 


• NH-, 


A 


TM" 428.1824 
MM-428.1826 


64 




A 


1M- 385.1903 
MM = 385.1904 


65 


NH, 


A 


TM- 385.1903 
MM -385.1897 
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Example 

# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


66 


0 


A 


TM = 41 82005 
MM = 4182013 


67 


A 


A 

V- 


TM- 3882263 
MM =3882257 


68 

• 




A 


TM =400.1511 
MM =400.1507 


69 


NH, 

to 


A 


TM =382.1794 
MM =382.1788 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


70 




A 


TM= 332.1637 
MM a 332.1641 


71 


NHj 

u 






A 


TM= 390.1692 
MM- 390.1697 


72 


NH 2 

u 


c 




A 


TM- 346.1794 
MM -346.1791 


73 








A 


TM= 366.1247 
MM =366.1241 



s 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


74 




A | 


TM "400.1511 
MM -400.1512 


75 


NHj 

jrvs 


A 

- 


TM- 346.1794 
MM -346.1799 


76 


NH, 

(A 

V 


A 


1M- 360.1950 
MM -360.1953 
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Example 
# 


Structure of fee Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


77 


US • 


A 


TM ■ 360.1950 
MM -360.1941 


78 


rVs 


A 


TM = 414.1667 
MM-414.1670 


79 


NHj 


A 


TM- 452 
NM[M+HJ +, =453 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Masa Measurement 
(Da.) 


80 


NH, 

6V 


A 


TM= 360 
NM[M+Hf l -361 


81 


CCs 


A 


TM= 360 
NMIM+Hf'-Sei 


i 82 


CO, 

h 


A 


TM= 374 
NM[M4B] +, = 
375.2 


83 


NH, 

0 


B 


TM*» 379.1281 
MM - 379.1278 
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Example 
# 


Structure of the Free Base 


Punficfltion 
Method 


Mass Measurement 
(Da.) 


84 




B 


1M= 348.1586 
MM = 348.1588 


85 


$\ 


B 


1M- 362.1743 
MM-362.1736 


86 


\ 


B 


TM = 362.1743 
MM = 362.1748 



98 



WO 02/46189 



PCT/US01/46581 



Example 
# . 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


87 


NH, 

N 


B 


TM= 373.1539 
MM =373. 1546 


88 


NH, 

xxv 


B 

• 


TM- 373.1539 
MM- 373.1543 



E xamp les 89-96 

The compounds in the table below were prepared according to the synthetic 
5 method of Reaction Scheme V above using the following general method 

2<4-Amino-2-tratyW 
(25 mg) was placed in a 2 dram (7.4 mL) viaL Sodium hydride (12. eq of 60% in mineral 
oil) andN^-^iimetiiylfbnnamide (1 mL) were added. The vial was placed on a sonicator 
for about 15 mimiies at ambient temperature to allow flic aUcoxide to form. Thehalide 
10 (12 eq) was added and the vial was placed back on the sonicator for about 15 minutes at 
ambient temperature. The reaction mixture was analyzed by LC/MS to confirm fee 
formation of the desired product The reaction mixture was purified by semi-preparative 
HPLC The semi-prep HPLC fractions were analyzed by LC-APCI/MS and the 
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appropriate fractions were combined and lyophilized to provide the trifiuoroacetate salt of 
the desired product , which was confirmed by accurate mass and ! H NMR. The table 
below shows the structure of the free base and the theoretical mass (TM) and the measured 
mass (MM). 



Example 


Structure of the Free Base 




Mass Measurement 


# 




Method 


(Da.) 


89 




B 


TM- 4112030 








MM -4112023 


90 


NH, 


" ? 


TM- 3912576 
MM =3912575 


91 




i B 


TM= 446.2293 








MM -4462287 
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Example 


Structure of flu Free Base 


Purification 


Mass Measurement 


u 

fr 




Method 


(Da) 


92 




B 


TM = 4462293 
MM =4462288 
















93 


NHj 

0^ 
N 


B 

» 


TM= 4032372 
MM =4032365 


94 


N 


B 


TM- 4032372 
MM =4032370 


95 


NH, 


B 


TM = 434.3046 
MM-4343047 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


96 


NH, 


B 


TM- 40921 14 
MM-4092117 



Examples 97 -100 

The compounds in (be table below were prepared according to the synthetic 
method of Reaction Scheme m above using the following general method 

A 1 ^portim of a soMot 
inudazo[4^H:]q^ in N^-^ime%lfonnam (20 mL) was added 

to a 2 dram (7.4 mL) glass vial containing the phenol (2 eq.). Triphenylphosphine (54 mg, 
2 eq.) dissolved in N^-dimefliylfennamide (1 mL) was added to the via! The resulting 
slurry was sonicated to dissolve the phenoL Diethyl azodicazboxylate (36 mg, 2 eq.) was 
added neat The reaction mixture was sonicated for about 30 minutes and then shaken 
overnight at ambient te mp e ra ture. The reaction aristae was purified by semi-preparative 
HPLC using Method A. The compounds of Examples 99 and 100 were provided as the 
trifluoroacetate salts The products were confirmed by accurate mass and *HNMR. The 
table below shows the structure of the free base and the theoretical mass (TM) and the 
nominal mass (NM). 



Example # 


Structure 


Mass Measurement 


97 


NH, 


TM-343 
NM[M+H] +, -344 
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Example # 


Structure 


Mass Measurement 


98 




TM-384 
NM[M+HJ* l -385 


99 

» • 




TM-348 
NM[M+HT ■ 349 


100 




TM-430 
NMTM+HT-431 



Examples 101 - 104 
The compounds in the tabic below wot prepared according to the synthetic 
5 method of Reaction Scheme HI above using the following general method 

A 1 mL portion of a solution prepared by dissolving 03 g of 2-(4-ammo-Lff- 
imidazo[4,5^]quinolin-l-yI)-2<thylethanol in N^-<limethylfonnamide (20 mL) was 
added to a 4 dram (15 mL) glass vial containing the phenol (2 eq.). Triphenylphosphine 
(51 mg, 2 oq.) dissolved in NjNsiimethylfbrmairdde (1 mL) was added to the viaL Diethyl 
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azodwarboxylate (34 mg, 2 eq.) was added neat The resulting solution was sonicated for 
about 2 minutes and then shaken overnight at ambient temperatnre. Analysis by HPLC 
indicated that die reaction was not complete. The solvent was removed under vacuum. 
The resulting on* was dissolved in 1 mL oftetrabydrofuran containing triphenylphosphme 
(2 eq.). Diethyl azodicarboxylate (2 eq.) was added neat The reaction mixture was shaken 
at ambient temperature overnight Analysis by HPLC indicated that the reaction was 
complete. The reaction mixture was purified by semi-preparative HPLC using Method B 
The semi-prep HPLC factions were analyzed by LC-APC3/MS and the appropriate 
fractions were combined and ryophfiized to provide the trifhuxroacetate salt of the desired 
product which was confirmed by accurate mass and 'HNMR. The table below shows the 
structure of the tree base and the theoretical mass (TM) and the nominal mass (NM). 



Example # 


. Structure of the Free Base 


Mass Measurement 


101 




TM-398 
NM[M+HT >I -399 


102 


<&. 

o / 


TM-357 
NMJMtHJ* 1 ■ 358 
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Example # 


Structure of tie Free Base 


Mass Measurement 


103 


NHa 


TM-444 
NM[M+Hf l «445 


104 




TM-389 
NM[M+H] +, -390 



Example 105 
1 ^-Fhenoxyefhyl)-lir-mi^^ 




5 2^4-Amino-lJf-maid^ (25 mg, 0.108 mmol) and 

N^-^imcflhyijfon^ (1 mL) were combined. Fhonol (12 mg, 0.130 mmol) and 
triphenyiphospbine (34 mg, 0.130 mmol) were added and the resulting shiny was 
sonicated for about 1 Diethyl azodicarbaxylate (23 mg, 0.130 mmol) was added 

and die reaction mixture was shaken at ambient temperature for 24 hours. Analysis by 

10 LC-MS showed that a major amount of starting material remained. An additional 

equivalent each of phenol, triphenyiphospbine and diethyl azodicarbaxylate were added. 
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The reaction mixture was sonicated for 30 minutes. After 1 hour analysis by LC-MS 
showed product The solvent was removed and the residue was purified by semi- 
preparative HPLC using Method A. Mass Measurement TM - 304, NMpvf+H]* 1 « 305. 

> Example 106 

H(l-PhenoxymethyI)propy^ 




2^4-Amko-Lff-ixnida^ (50 mg, 0.195 mrncT) 

andNJNTidime%lfbnnamid (2 ml) were combined. Phenol (37 mg, 0.390 mmoi) and 
10 ; triphenylphosphine (102 nig) were added followed by diethyl azodicaxboxylate (67 mg, 
0390 mmol). The resulting solution was sonicated for 1 hour. Analysis by LC-MS 
showed product and a small amount of starting material. The solvent was removed and 
the residue was purified by semi-preparative HPLC using Method A- Mass Measurement 
TM » 332, NMEM+Hf* - 333. 

15 



^107 

l-{(110-l-[(Prop-2-yn^^ 

ISIHL, 




PartA 

20 Crude 4-cUoro-3-nitzoquinol2ne (413.8 g, 1 cq.) was dissolved in dichloromethane 

(1.65 L). The solution was heated to reflux and then filtered through a layer of Celhe® 
filter agent The filtrate was cooled to 5°C with stirring. Triethylamine (305.4 mL, 1.1 
eq.) was added in a single portion. The reaction mixture was stirred for 15 minutes. 
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(RH-J-2-Aixiino-l-butanol (205 mL, 1.1 eq.) was added dropwise while mftintanmig the 
temperature of the reaction mixture below 40°C The reaction mixture was allowed to stir 
at ambient temperature for several days. The reaction mixture was cooled to -30°C. A 
yellow precipitate was isolated by filtration, washed with very cold dichloromethane and 
5 then sucked dry. The solid was slurried for 1 hour with cold 80/20 water/methanol (1 L), 
isolated by filtration, washed with cool water, washed with very cold methanol (2 X 300 
mL), and then sucked dry on the filter overnight to provide 475 g of (2R>2-[(3- 
rutrpq\iinQlin^yl) | r m ^ ft ]^ 111 ^ m "l "PL 
Part 8 

10 (2R>2-[(3-Nitroquinoli^ (238 g) 9 isopropanol (5 L) and 

catalyst (23.8 g of 5% platinum on carbon) were combined in a stainless steel vessel and 
hydrogenated at 50 psi (3.5 Kg/cm 2 ) for 16 hours. The reaction mixture was filtered 
through a layer of Celite® filter agent to remove the catalyst The filtrate was 
concentrated under reduced pressure to provide 2083 g of (2R)-2-[(3-anrinoquinolin-4- 

15 yl)amino]butanri-ol as an amber oiL The reaction was run a second time on the same 
scale. 
PartC 

(2R>2-[(3-Ammoqumolm^ -ol (416.0 & 1 eq.) and 

triethylorthoformate (1 2 L, 4 eq.) were combined and slowly heated to 145°C. Ethanol 
20 was distilled off as it formed during the reaction. After ~500 mL of ethanol had been 
distilled of£ the reaction mixture was allowed to cool to 50°C under a nitrogen 
atmosphere. Excess triethyIx>rthofbnnate was removed under reduced pressure to provide 
crude (2/?)-2^1/f-imidazo[4^^]quniolin-l -yl)butan-l -ol. 
PartD 

25 A mixture of (2J0-2^1#-imida2»[4^ (4343 g) and 

acetic anhydride (1.2 L) was slowly heated over a period of about 2 hours to 100°C. The 
reaction mixture was allowed to cool to ambient temperature overnight Methanol (2.5 L) 
was added and the reaction mixture exothermed to produce a vigorous reflux. The 
reaction mixture was heated at reflux for an additional 2 hours, cooled to ambient 

30 temperature and then concentrated under reduced pressure. The residue was diluted with 
water and then made basic with sodium bicarbonate. Analysis of the resulting oil by TLC 
(20% methanol in ethyl acetate) showed two prodncts and no starting material The oil 



107 



WO 02/46189 



PCT/US01/46581 



was extracted into ethyl acetate. The organic layer was washed with water, dried over 
magnesium sulfate, filtered and then concentrated under reduced pressure to provide 359.3 
g of a residue. This material was combined with acetic anhydride (1.6 L) and then heated 
to reflux for 1 hour. The reaction mixture was allowed to cool to ambient temperature 

5 overnight and then concentrated under reduced pressure. Analysis of the residue by TLC 
showed a single product spot The residue was diluted with water (1 L), made basic (pH 8) 
with saturated sodium bicarbonate solution and then stirred for 1 hour. The resulting 
precipitate was isolated by filtration, washed with water and then dried in a vacuum oven 
overnight at 60°C to provide (IX^^L^-imidazo^.S^Jquinolm-l-ylJbutyl acetate as a 

10 brown solid. 
PartE 

Sodium methaxide (163.0 g of 25% in methanol, 1.1 eq.) was added in a single 
portion to a solution of ^)-2^LEf-imidazo[4^^]quinolin-l-y])butyl acetate (194.0 g, 1 
eq.) in methanol (970 ml). The reaction mixture was stirred at ambient temperature for 3 

15 hours and then concentrated under reduced pressure. The residue was diluted with water 
(1 L), neutralized (pH 6-7) with acetic acid and then stirred at ambient temperature 
overnight The resulting precipitate was isolated by filtration, washed with water (2 X 200 
mL), air dried on the filter and then dried in a vacuum oven overnight at 5(fC to provide 
145.5 g of (2R)-2^1Jy-imidazo^ as a solid. 

20 PartF 

(2/9-2Kli«n^ 

to a mixture of sodium hydroxide (124 mL of 50%), dichloromethane (150 mL), 
benzyltrimethyl ammonium chloride (0.73 g), and propargyl bromide (11.4 mL, 102 
mmol). The reaction mixture was allowed to stir at ambient temperature overnight The 

25 reaction mixture was diluted with dichloromethane and water. The aqueous fraction was 
extracted multiple times with dichloromethane. The organic fractions were combined, 
washed with water, dried over magnesium sulfate, filtered and then concentrated under 
reduced pressure. Tie residue was purified by column chromatography eluting with ethyl 
acetate to provide 20.9 g of H(lR)-l^(prop-2-yi^ 

30 cjquinoline as a brown liquid. 
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PartQ 

3-Chloroperoxybenzoic acid (15.0 g of 57-86%) was added to a chilled (0°) 
mixture of the material from Part F and chloroform (250 mL), After 0.5 hour die reaction 
mixture was allowed to warm to ambient temperature. The progress of the reaction was 
5 monitored by TLC and two additional portions of 3-chloropcroxybenzoic acid (3.75 g) 
were added When the reaction was complete, it was washed with sodium bicarbonate. 
The aqueous fraction was extracted with ethyl acetate. The organic fractions were 
combined, dried over magnesium sulfate, filtered and then concentrated under reduced 
pressure to provide 1 - {(1R>1 -[(prop-2-ynyloxy)methyi]propyl} -Uf-imidazo[4,5- 
10 c]qumoIine-5N-oxide as a brawn oil which solidified overnight 
Part H 

Trichloroacetyi isocyanate (10.7 xnL) was added dropwise to a mixture of the 
material from Part G and anhydrous dichloromcthane (300 mL). After 1 hour analysis by 
TLC indicated that die reaction was not complete so more trichloroacetyi isocyanate (2 
15 mL) was added. After 1 hour the reaction mixture was concentrated under reduced 
pressure to provide 2,2£^cHoio-N^l-{(lR)^ 
imidazo[4^^]quinolin^y0scetam^ as a yellow solid. 
Parti 

4 

Sodium methoxide (57.5 mL of 25% in methanol) was added to a mixture of the 
20 material from Part H and methanol (250 mL). The reaction mixture turned homogeneous 
after 0.5 hour and was stirred overnight The reaction mixture was concentrated under 
reduced pressure. Tho residue was purified by cohnnn chromatography dating with 80/20 
dichloromethane/methanol to provide a solid. The solid was washed with diethyl ether, 
. iecrystallized from toluene and then dried in an oven at 60°C overnight to provide 9.77 g 
25 of l-{(lR)-l^(prop-2-ynyloxy)methyI]propyl}- as a 

crystalline solid. 

'H-NMR (300 MHz, DMS046) 8 837 (s, 1 H), 8.19 (d, J=83 Hz, 1 H), 7.65 (dd, J=83, 
13Hz,lH), 7.44(br^J»7.6Hz,lH),7^5(brt,J=7.6Hz I lH),6.65(s,2H),5.23(m, 1 
H), 4.17 (d, J=2.0 Hz, 2 H), 3504.10 (m, 2 H), 3.46 (t, J=2.4 Hz, 1 H), 2.07 (m, 2 H), 
30 0.88(t,J=73Hz,3H). 
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Example 108 
H(l*H-{[(3-Pheny^^ 

. L5"-iniidazo[4,5-c] quinolin-4-amine 




5 

Part A 

Under a nitrogen atmosphere l-{(12Q-l-[(prop-2-^ 
imidazo[4,5^]quinoliii^amine (0.80 g, 12S mmol) and anhydrous N,N- 
dimethylfbrmamide (60 mL) were combined and then heated to 40°C. Dibemyl 

10 dicaibonate (3.98 g, 13.9 mmol) was added The reaction was monitored by TLC and 
HPLC. After 2 hours more dibenzyl dicaibonate (1 g) was added After 1 hour the 
reaction went to completion. The reaction mixture was diluted with ethyl acetate, washed 
with water, washed with brine, dried over magnesium sulfete, filtered and then 
concentrated under reduced pressure to provide NJN-(bis benzyloxycarboiiyI)-l-{(Lff)-l - 

IS [(prop-2-ynyloxy)methyl3propyl} -LEf-imidazo [4,5^]quinolin-4-anrine as alight brown 
oil The oil was washed with hexane to remove excess dibenzyl dicaibonate. 
PartB 

N,N-(Bi8 ben^a?cycaibonyIH-{(l^ 
imidazo[4,5^]qumolin-4-*mine (1.91 g, 3.4 mmol), anhydrous acetonhrile (30 mL) and 

20 triethylamine (0.71 mL, 5.1 mmol) were combined and then heated to 70%. Copper (I) 
iodide (0.026 g), dichlorobis(triphenylpho8phine)palladium(^ (0.048 g) and iodobenzene 
(0.40 mL, 3.7 mmol) were added The reaction was complete in 0.5 hour. The reaction 
mixture was diluted with ethyl acetate, washed with water, washed with brine, dried over 
magnesium sulfide, filtered and then concentrated under reduced pressure to provide a 

25 brown liquid This material was purified by column chromatography eluting with 
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39.5/59.5/1 ethyl acctate/hexane/trie%lamine to provide 2.1 g of an oil the oil was a 
mixture of mono and di benzyloxycarbonyl protected 1-((LK)-1 - {[(3 -phenylprop-2- 
ynyl)oxy]methyl}propyI)-l^^ 
PaxtC 

5 A portion of flie material from Part B (0.8 g), methanol, and sodium methoxide 

(1.0 mL of 25% in methanol) were combined After 16 hours analysis by TLC indicated 
that the reaction was complete. The reaction mixture was concentrated under reduced 
pressure. The resulting oil was purified by column chromatography ehiting with 5 % 
methanol in dichlaromelhane to provide a glassy solid. This material was dncd under high 

10 vacuum at ambient temperature overnight to provide 03 g of l-{(LR>l-{[(3-phenyIprop- 
2-ynyI)oxy]rnethyl}propyi>^ m.p. 63-67*C. 

Analysis:. Calculated for CaHaNA %C, 74.57; %H, 5.99; %N, 15.12; Found: %C, 
74.18; %H, 6.10; %N, 15.00. 

'H-NMR (300 MHz, DMSO-d6) 8 8.40 (s, 1 H), 8.21 (d, J=83 Hz, 1 H), 7.64 (dd, J=8.5, 
15 12 Hz, 1 H), 7.43 (br t; J-7.6 Hz, 1H), 72S-7.40 (m, 5H), 122 (br^ *»7.6 Hz, 1 H), 6.61 
(s, 2 H), 526 (m. 1 H), 4.41 (s, 2 H), 3.95-4.20 (m, 2 H), 2.10 (m, 2 H), 0.90 (t, J=73 Hz, 
3H) 

ffi. (KBr) 3306, 3171, 1634, 1526, 1100, 755 cm* 1 

HRMS (EI) Calculated for C23H22H1O (M 4 ) 370.1794, found 370.1798. 
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Example 109 

1-{(LR)-1 {(3-Fhenyhj>rorxixy)m^ 




25 



Under a nitrogen atmosphere palladium hydroxide (0.72 g of 20% on carbon) was 
added to a solution of material from Example 108 Part B (13 g) in methanol (-20 mL). 
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The mixta© was bydrogenated at 50 psi (3.5 Kg/cm 2 ) for 3.5 houis. The reaction mixture 
was filtered to remove die catalyst The filtrate was concentrated under reduced pressure. 
The residuewas purified by column chromatography eluting with 2.5% methanol in 
dichloromethane to provide an oil. The oil was triturated with diethyl ether to provide a 
5 solid which was isolated and dried to provide 0.4 g of l-{(lJI)-l-[(3. 

phenylpropQxy)methyI]p^ as a w ]rite crystalline 

solid, m.p. 118-120 fl C. 

Analysis: Calculated for C^Ha^O: %C 73.77; %H, 7.00; %N, 1436. Found: %C, 

73.68; %H, 7.17; %S 9 14.72. 
10 'H-NMR (300 MHz, DMSO-d6) 5 839 (a, 1 H), 8.22 (d, J-7.8 Hz, 1 H) f 7.65 (dd, J-S3, 

1.0 Hz, 1 H), 7.44 (br t, J*7,7 Hz, 1H), 7.05-730 (m, 4H), 6.95 (br d, J=6.8 Ez, 2 H), 6.62 

(s, 2 H), 520 (m, 1H), 3.88 (m, 2 H), 336 (m, 2 H), 237 (br t, J=7.6 Hz, 2 H), 2.08 (m, 2 

H), 1 .63 (m, 2 H), 0.89 (t, J=73 Hz, 3H) 

IR(KBr) 3458, 3109 1639, 1528, 1392, 1250, 760 cm 4 
15 HRMS (EI) Calculated for C^H^UO (M^ 3742107, found 3742104. 

Examples 110-112 

Part A 

20 Trietfaylamine (15 mL) and R-3-anrino-2-mefty^ropan-l-ol (about 0.1 mole of 

crude) were added to a solution of 2,4-dicUoro-3-nxtEoquino]ine (243 g, 0.1 mole) in 
dichloromethane (250 mL). The reaction mixture was refluxed until analysis by TLC 
showed no change. The reaction inuifme was evaporated to dryness. The solid yellow- 
brown residue was crushed and then extracted repeatedly with hexane c ontainin g ft small 

25 amount of dichloromethane in order to remove the starting quinoline. The residue was 

then recrystalliaed fiom isopropanol to provide 19.0 g of R-3-[(2-chloro-3-iiitroqumolin-4- 
yl)axnino]-2-metbyipropan-l -ol as a yellow solid. A sample (500 mg) was recrystaDized 
fiom isopropanol to provide a yellow crystalline solid, m.p. 174-176°C. 
Part B 

* 

30 R-3-[(2<adoro-3-nitroqpmolm (10 g, 33.8 

mmol), isopropanol (350 mL) and catalyst (-1 g of 5% platinnm on carbon) were 
combined and then bydrogenated on a Parr apparatus at 50 psi (3.5 Kg/cm 2 ) initial 
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hydrogen pressure. When hydrogen uptake had ceased, the reaction mixture was filtered 
to remove the catalyst The filtrate was evaporated under reduced pressure to provide 
crude R-3-[(3-ammo-2K:Uoro Diethoxymetfayl 
acetate (10.0 mL, 61 J nunol) was added to the crude intermediate and a strong heat of 

5 reaction was observed The resulting solution was heated on a steam baft for 20 minutes 
and then diluted with water and ammonium hydroxide. The resulting oil was extracted 
into ethyl acetate* The extracts were combined, dried over magnesium sulfate and then 
concentrated under reduced pressure. The resulting solid was slurried with ethyl 
acetate/hexane, isolated by filtration, washed with ethyl acetate/hexane and then dried to 

10 provide 6.0 g of R 3K4^oro-lif-imida^ as a 

yellow/tan solid. 
FaxtC 

R 3^4-Chloro-li?-imidazo [4^^]qoinolirhl -yI>2--inettiylpropan-l -ol (1.0 g, 3.6 
mmol) andmethanolic ammonia (30 mL of ~15%) were combined and then heated in a 

IS steel bomb at 150%. The container was allowed to cool to ambient temperature. Excess 
methanolic potassium hydroxide was added to the reaction mixture which was then 
concentrated under reduced pressure to decrease the volume. Water was added and then 
concentration was continued until a solid formed. The solid was isolated by filtration, 
washed with water and then dried to provide a near white solid. This material was 

20 xecrystalHzed from methanoVdkhloromefhane to provide R 3^4-amino-l#-imidazo[4,5- 
c]quinolin-l -yI)-2-methylpropan-l -ol aa colorless solid, m.p. 258-26 1°C. Analysis: 
Calculated for CiAMO: %C, 65.61, %H, 629; %N, 21.86; Found: %C, 65.50, %H, 63, 
%N,21.7. 
PartD 

25 The compounds in the table below were prepared according to the synthetic 

method of Reaction Scheme I above using following general method. 

R H4-Anriix>-lJWim (25 mg) was 

placed in a 2 dram (7.4 mL) vial. Sodium hydride (1.2 equivalents of 60% in mineral oil) 
and N»N-dimBtfayifonnamirie (1 mL) were added. The vial was placed on a sonicator for 

30 about 15 minutes at 50°C to allow the alkoxide to form. The halide (1^1 equivalents) was 
added and the vial was placed back on the sonicator for about 2 hours at 50°C. The 
reaction mixture was analyzed by LC/MS to confirm the formation of the desired product 
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The reaction mixture was purified by semi-pieparative HPLC. The semi-prep HPLC 
fractions were analyzed by LC-APO/MS and the appropriate fractions were combined and 
lyophilized to provide the trifluoroacetate salt of the desired product, which was confirmed * 
by accurate mass and *H NMR. The table below shows the structure of the free base and 
5 the theoretical mass (TM) and the measured mass (MM). 



Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
CDa.) 


110 


NH, 

if^T"*! h Chlral 

N 


A 

• .! 


TM- 371.1746 
MM -371.1749 


111 


I ^ CMnd 


A 


TM- 4012420 
MM = 4022413 


112 


ChIral 


A 


TM- 380.1404 
MM -380.1402 
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Example 113 

l-[(Benzyloxy)mety^ 




5 Sodimn hydride (0.48 g of 50%, 115 mmol) was added to a suspension of Lff- 

imida2o[4,5^]q^olin-4-4unine (2.0 g, 103 mmol) in N^niimethylfonnamide. The 
reaction mixture was stirred at ambient temperature for 3 hours and then chilled in an ice 
bath. Benzyl cMaromethyl ether (1.5 mL, 10.9 mmol) was added. The reaction mixture 
was stirred at ambient temperature for 2 hours and then heated on a steam bath for 1 hour. 

10 A precipitate was isolated by filtration. The filtrate was diluted with water and an oil 

separated. Theofl was seeded wifli the precqritated solid and 2.1 gofa gummy solid was 
obtained. This material was slurried with ieflmring ethyl acetate (~5 mL). Hie mixture 
was cooled and a precqritate was isolated by filtration. Tie filtrate was concentrated under 
reduced pressure. The resulting residue was shuried twice with ethyl acetate and then 

IS combined with the precipitate to provide 0.8 g of solid. This solid was recrystaDized fiom 
ethanol (-5 mL) to provide 0.6 g of l-[(benzyloxy)methyl>lJW^ 
amme, m.p. 168-172TC. 

Analysis: Calculated for CisH^O: %C 71.0; %H, S3; %N, 18.4; Found: %C, 70.9; 
%H, 5,3; %N, 18.4. 

20 
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Example 114 

1 ^-{3-[+^I>imc1iylamino)pheiiyl]propoxy} e%I>l^-iiindazo[4,5-c]qiimolm^ambe 

O 



r 

Part A 

5 Using the general mefliod of Example 12 Part A, N,N-{bifl /^-iutoxycaibcmyI>l - 

P^-piupynyIoxy>%^ (15 g, 536 mmol) was 

reacted with ^iodcy-^/Wnnetfaylani^ (1.46 g, 5.89 xnmol) at 70 °C The reaction was 
judged complete at 30 minute s. The solution was diluted with ethyl acetate, washed with 
water (3x), saturated aqueous sodium bicarbonate (3x), brine (3x)» dried with anhydrous 

10 magnesium sulfate, filtered and concentrated under reduced pressure. The resulting solid 
was purified by chromatography over silica gel (9 8/2 (fichloromethane/methanol) to 
provide 0.883 g of tert-butyl l-p^{3-[4^dimethyta 
li^nnidflzo^.S^quinolin^ylcaibamato as a brown solid. 
MS (CI) far C33H39N5O5 m/z 586 (MH 4 ), 486, 386, 229 

15 PartB 

Using die general method of Example 12 Part B, tert-butyl l-[2-({3-[4- 
(dimethylanimo)phenyI]prop-2-ynyl} oxy)e%l]-l/r-innda2o[4^^]qumolin^ylcaibamate 
(0.883 g, 1.507 mmol) was hydrogenated to provide 0.783 g of f erf-butyl l-(2-{3-[4- 
(dimethyiamino)phenyl]^^ as a 

20 brown solid. 

MS (CI) for CjaHwWfc m/z 590 (MH*), 490, 390, 229 
PartC 

Using the general method of Example 12 Part C, /erf-butyl l-(2-{3-[4- 
(dimethylamino)phenyl]piopaxy}e% (0.783 
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g, 1 327 mmol) was reacted with trifluoroacetic acid (10 mL). The resulting material was 
intonated twice with ethyl ether to provide 0,634 g of l-(2-{3-[4- 
(dimothylamino)phenyl]piopoxy} ethyl)- IH-mudazo [4,5-c] quinolin-4-amine 
(trifhxoroacetate)u as a white solid, m.p. 137-140°C. 
5 Analysis. Calculated for C23H27N5O (CW3Q0u:%C, 54.83; %H, 522; %N, 12.30. 
Found: %Q 54.67; %H, 4.91; %N, 1227 

*H NMR (300 MHz, DMSO-d*) 5 9.04-9.11 (bs, 2 H), 8.49 (s, 1 H) f 836 (d, J- 73 Hz, 1 
H), 7.83 (d, J « 83, 1 H), 7 .74 (t, J - 83 Hz, 1 H), 736 (t, J - 6.8 Hz, 1 H), 6.71 (d, I « 
7.8 Hz, 2 H), 6.60 (m, 2 H), 450 (t, J - 4.9, 2 H), 3 .83 (t, J - 4.9, 2 H), 3 27 (t, J «5.9,2 
10 H), 228 (s, 6 H). 225 (t, J =" 7.8, 2 H), 1.54 fr, J - 6.4, 6.8, 2 H) 
MS (O) for CjaEbNsO m/z 390 (MH*), 229 

Example 115 

l-(2-{[C2£>3-Phcnylprop-2-ciiyq 

NH a 




15 

Part A 

A dried round bottom flask was charged with a stir bar, sodium hydride (60% in 
mineral oil, 0.19 g, 4.65 mmol) and hexane (2 mL) under nitrogen. By syringe a solution 
of anhydrous dimethylibrmamide (10 mL) and 2-{ liWmidazo[4^-c]quinolin- 1 -yl)ethanol 

20 (0.902 g, 423 mmol) was added to the flask and heated to 60 °C for 20 minutes. By 

syringe chmamyl chloride (0.65 mL, 4.65 mmol) was added to solution. The reaction was 
judged complete at 50 minutes with -80% conversion to desired product Thevolatiles 
were removed under reduced pressure and the resulting oil partitioned between 
dichloromethane and water. The aqueous layer was extracted with dichloromethane; the 

25 organic fractions were combined, dried with anhydrous sodium sulfate, filtered and 
concentrated under reduced pressure. The resulting glassy solid was purified by 
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H 

chromatography over silica gel (95/5 dichlorcraaethane/methanol) and dried in vacuum 
oven at 60 °C for 15 hours to provide 0.652 g of H2-{[(2£>3-phenylprop-2- 
enyl]oxy} ethyl)-ljFf-inudazo[4 l 5^]qpinolnie as a glassy solid. 
MS (O) for C21H19N3O m/z 330 (MH*), 214 
5 PartB 

Using the general method of Example 1 Fart B, l-(2- {[(2£)-3-phenylpiop-2- 
ei^qoxyjethyl^l/r-imidazo^^jq^olm^ (0.652 g, 1.98 mmol) was oxidized to 
provide 0.67 gof l^-{[(2£)-3-phenylpr^ 

c]quinoline-5N-oxide. The resulting brown solid was used without further purification. 
10 PartC 

A round bottom flask was charged with a stir bar, l-(2-{[(2£>3^)heryIprop-2- 
enyl]oxy}etfayI)-liWim (0.67 g, 1.98 mmol), 

dichloromethane (15 mL) and aqueous ammonium hydroxide (27%, 7 mL) at ambient 
temperature. p-Toluenesulfonyi chloride (0.415 g, 2.18 rnmop was added in several 

15 portions as a solid and die resulting solution stirred. After 20 minutes the reaction was 

judged complete; the solution was partitioned between aqueous and organic and extracted 
with dichloromethane (3x). The organic layers wen combined, extracted wifii 5% 
aqueous sodium bicarbonate (3x), washed with brine, dried over anhydrous sodium 
sulfate, filtered and concentrated under reduced pressure. The resulting white solid was 

20 purified by five successive recrystalizations from methanol/water to provide 0.086 g of 1- 
(2-{[(2£>3-phenylpi^2-erryi]o^ as a white 

fluffy solid, rap. I83.7-184J°C 

Analysis. Calculated for CziE^O: %C, 7323; %H, 5.85; %N, 1627. Found: %C, 
73.1 1;%H, 5.81; %N, 16.10 
25 'HNMR (300 MHz, DMSO-ds) 8 8.19 (s, 1 H), 8.12 (d, J<=73 Hz, 1 H), 7.62 (d, J- 8 3 
Hz, 1 H), 7.43 (t, J - 83 Hz, 1 H), 7.19-731 (m, 6 H), 6.61 (s, 2 H), 6.33 (d, J - 15.6 Hz, 
1 H), 6.17 (dt, J - 16.0, 52 Hz, I H), 4.84 (t, J - 4.9, 2 H), 4.07 (d, J - 3.9, 2 H), 3.91 (t, J 
-5.4, 2H) 

MS (CI) tor C21H20N4O m/z 345 (MH 4 ), 270, 229 

30 
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Example 116 
2^ctyl-l-{2-[(3i>henylp^ 

lH-imida2o[4^^]qumolin^ainine 




5 

PaitA 

Using the general method of Example 1 Part A, 2^-o<rtyl-Lff-imidazo[4,5- 
c]qumolinrl-yI)e1hanol (4.8 g, 14.75 mmol) was reacted with propargyl bromide (80% in 
toluene, 4.93 mL, 4425 mmol) to provide 4.84 g of 2-octyI-l -[2-(prop-2-ynyloxy)ethyI}- 
10 lJf-imidazo[4^-c]qnmoKne as a brown solid. 
PartB 

Using the general method of Example 12 Part A, 2-^>ctyI-l-{2-(prop-2- 
ynyloxy)etiiyl]4JHm (4.84 & 13 32 mmol) was leaded with 

iodobenzene (1 .7 mL, 14.65 mmol) at 40 °C. After 45 minntes the reaction was judged 
15 complete. The volatiles were removed under reduced pressure and the resulting ofl 

purified by chromatography over silica gel (98/2 (dichloromethane/methanol) to provide 
42 g of 2K>ctyl-l-{2-[0-phenyliOTp.2-ynyl)oxy]e% as a 

pale yellow solid. 

MS (d) for C29H33N3O m/z 440 (Mtf), 291 
20 Parte 

Using the general method of Example 1 Part B, 2-odyl-l- {2-[(3-phenylprop-2- 
yny9oxy]etfayl}-lir-imi^^ (22 g, 5.004 mmol) was oxidized to provide 

228 g of2^1-l-{2-[(3-phenylpr^ 
oxide as an oil 
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PartD 

Using me general method ofExample 1 15 Part C, 2-octyl-l-{2-[(3-phenylprop-2- 
yi^I)cocy]ethyl}-lJy-imidazo[4^](^oIme-5N^dci (2.2 g, 4.83 mmol) was aminated. 
The resulting brown solid was purified by trituration with ethyl ether and recrystaHization 
5 fiom 2-propanol to provide 1.23 g of2KX^l-l-{2-[(3-pI^lpror>-2-yiryI)oxy]e%l}-LH-- 
imidaro[4,5^]quimlm-4^aniine as a white crystalline solid, m.p. 13 8-138.7°C. 
Analysis. Calculated for C29B14N4O: %C, 76.62; %H, 7 .54; %N, 1232. Found: %C 76.6; 
%H, 7.49; 9«N, 12.19 

I HNMR(300MHz,DMSO-d«)8 8.07 (d, J =83 Hz, 1H), 7.62 (d, J= 8.3 Hz, 1 H), 7.41 
10 (t, J - 6.8 Hz, 1 H), 7.27-736 (m,3H), 7.18-7 .24 (m, 3 H), 6.45 (s, 2 H), 4.78 (t, I - 4.9 
Hz, 2 H), 434 (s, 2 H), 4.00 (t, J - 4.9, 2 H), 2.94 (t, J - 7.8 Hz, 2 H), 1.83 (p, J - 73, 73 
Hz, 2 H), 122-1.43 (m, 10 H), 0.85 (t, J ■ 6.8 Hz, 3 H) 
MS (CI) for C29Hj4N»Om/z455 (MH*), 283 

15 Example 117 

2-Octyl-l-p-(3-phenylpropoxy)em^^ 




Part A 

20 Using the general method ofExample 12 Part B, 2-octyl- 1 - {2 -[(3 -phenylprop-2- 

ynyI)oxy]ethyl} -l/f-imidazo^.S-clqinnoline (2.0 g, 435 mmol) was hydrogenated to 
provide 1.78 gof 2-octyl-l-[2-(3-pherrylpropoxy)e%^ as a 

white solid. 

'HNMR (300 MHz, DMSO-dj) 8 9.15 (s, 1 H), 8.41 (d, J - 9.78 Hz, 1 H), 8.16 (d, J - 9.8 
25 Hz, 1 H), 7.63-7.71 (m, 2 H), 7.06-7.09 (m, 3 H), 6.81-6.84 (m, 2 H), 4.85 ft J - 4.9 Hz, 2 
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H), 3.84 (t, J - 4.9, 2 E), 3.25 (t, J - SS Hz, 2 H), 3.04 (t, J » 7.8 Hz, 2 H), 2 .31 (t, J - 8.3 
Hz, 2 H), 1.91 <p, 1= 73, 73 Hz, 2 H), 1.59 (p, J - 8.8, 5.8 Hz, 2 H), 1.25-1.49 (m, 10 H), 
0.85 (t, J -7.3 Hz, 3 H) 
PaitB 

5 Using the general method of Example 1 Part B, 2-octyl-l-[2-(3- 

pb^lpropoxy)efeyI]-li^miidazo[4^-<]quiaoline (1.78 g, 4.03 mmol) was oxidized to 
provide 1.8 g of 2-octyM-p{3-phenylpropoxY)ethyl]-lif-^ 
oxide as an oiL 
PartC 

10 Using the general method of Example 115 Part C, 2-octyl-l-[2-{3- 

pbenylpropaxy)ethyrj-l#-hm (1.85 g 4.03 mmol) was 

animated, The resulting brown solid was purified by trituration with ethyl ether and 
recrystalhzatian from acetonitrile to provide 031 gof 2-octyl-l-[2-{3- 
pl]e^y^»opaxy)emy^-li^-hr^\3azo[4,5^^ as a white crystalline solid, 

15 m.-p. 103.8-i043°C. ' 

Analysis. Calculated for CzRidW: %C, 75.94; %H, 835; %N, 1232. Found: %C, 
75.71; %H, 8.46; %N, 1232 

'H NMR (300 MHz, DMSO-dj) S 8.06 (d, J-7.8 Hz, 1 H), 7.62 (d, J = 8.3 Hz, 1 H), 7.41 
(t, J- 7.8 Hz, 1 H), 731 (t, J- 7.8 Hz, 1 H), 7.05-7.15 (m, 3 H), 6.90 (dd, J- 5.4, IS, 2 
20 H),6.45(s,2H),4.73(t,J-4.4Hz,2H),3.80(t,J=4^,2H),334(tJ=55Hz,2H), 
237 (t, J-7.8 Hz, 2 H), 239 (t, J- 7.8 Hz, 2 H), 1.85 (p, J- 73, 7.8 Hz, 2 H), 1.62 (p, J 
- 6.8, 63 Hz, 2 H), 134-1.44 (m, 10 H), 0.84 (t, J - 6.8 Hz, 3 H) 
MS (O) for C29H3JN4O m/z 459 (MH*),373, 285 



121 



WO 02/46189 



PCT/US01/46581 



Example 118 
2-Methyl-l-{2-[(3-phe^^ 

liJ-hrdda2o[4^^]qirinolin^amino 
NHj 





Part A 

Using die general method ofExaxnple 1 Part A, 2-(2-methyl-lJJ-imidazo[4,5- 
c]qumoKn-l-yr)e1faanol (4.0 g, 17.6 mmol) was reacted with propaigyl bromide (80% in 
toluene, 53 mL, 52.8 mmol) to provide 3.6 g of 2-methyl-l -[2-(prop-2-ynyloxy)ethyri- 
10 Uf-imidazo[4^]quinoHne as a dad: brown oflL 
MS (CI) for C16H15N3O m/z 266 (MH*) t 184 
Part B 

Using the general method of Example 12 Part A, 2-methyl-l -[2-(prop-2- 
ynyloxy)ethyl]-ljy-niiidazo[4^<]qumoliM (3.6 g, 13.57 mmol) was reacted with 

15 iodobenzene (1.7 mL, 14.92 mmol) at ambient temperature. After 20 hours the reaction 

was judged complete. Hie solution was basified with 5% aqueous sodium bicarbonate and 
then extracted with dichloromethane (3x). The organics were combined, washed with 
water (3 x), washed with brine, dried with anhydrous sodium sulfate, filtered and then 
concentrated under reduced pressure. Purification was completed by chromatography over 

20 silica gel (95/5 dichloromefhane/metihanol) and recrystallization ftom acetonitrile to 
provide 1.94 g of 2^ethyl-l-{2-[(3^henylpro^ 
c]qumoline as a light yellow solid. 
MS (O) for Ca2Hi9N 3 0 m/z 342 (MH*), 228 
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PartC 

Using the general method of Example 1 Part B, 2-methyl-l-{2-[(3-phenylprop-2- 
ynyl)oxy]ethyl}-ljy-imidazo[4,5^]qpnnoline (1.0 g, 2.93 mmol) was oxidized to provide 
13 g of 2<Kthyl-l-{2-[(3-phem/lprop-2-^ 
5 5N-oxide aa a tan solid. 

'H NMR (300 MHz, DMSO-d«) 8 8.94 (s, 1 H), 8.78 (d, J - 8 3 Hz. 1 H), 8.48 (d, J - 7.8 
Hz, 1 H), 7.79 (m, 2 H), 7.26-735 (m, 3 H), 7.09-7.18 (m, 2 H), 4.86 (t, J =» 5.4 Hz, 2 H), 
434 (s, 2 H). 4.04 (t; J - 4.9, 2 H), 2.66 (a, 3 H) 
PaxtD 

10 Using the general method of Example 115 Part C, 2-methyl-l-{2-[(3-phenylpTop- 

2-ynyI)oxy]ethyI} - li^imidazo[4^]quinoIine-5N-oxide (1.05 g, 233 mmol) was 
ammated. The resulting tan solid was purified by trituration wim ethyl emer, 
recrystalization from toluene, chromatography over silica gel (98/2 
djchloromethane/methanol) to provide 0261 g of 2-methyl-l-{2-[(3-phenyiprop-2- 

15 vrryI)oxy]etfayl}-lif-inndazo[4^w:]qnmolm 1 amine as a white powder, mp. 
142.7-1433°C 

Analysis. Calculated for CaHjoN 4 0: %C, 74.14; %H, S.66; %N, 15.72. Found: %C, 
73.97; %H, 5.77; %N, 15.77 

*H NMR (300 MHz, DMSO-ds) 5 8.08 (d, J- 83 Hz, 1 H), 7.61 (d, J - 83 Hz, 1 H), 7.41 
20 aJ»83Hz,lH),728-735(m,3H),7.l2-724(m,3H),632(s,2H),4.77aJ-4^ 
Hz, 2 H), 436 (s, 2 H), 4.02 (t, J = 4.9, 2 H), 2.62 (s, 3 H) 
MS (CI) for CaHjoN+O m/z 357 (MH*), 243, 199 



123 



WO 02/46189 



PCT/US01/46581 



Example 119 
2-Me%l-l-[2^3-phenylpropoxy)e^ 




S Part A 

Using the general method of Example 12 Part B, 2-metfiyl-l-{2-[(3-phenylprop-2- 
ynyQoxyJethyi} -lJ5f-imida2X)[4^]qumoIjne (0,9 g; 2.636 mmol) was bydrogenated to 
provide 0.845 g of 2-metbyl-l-[2<3-pheny!propoxy)e%l>^ as 
a white solid, 

10 *H NMR (300 MHz, DMSO-d^) 6 9.12 (s, 1 H), 8.44 (d, J - 73 Hz, 1 H), 8.16 (d, J - 7.8 
Hz, 1 H), 7.65-7.70 (m, 2 H), 7.04-7.08 (m, 3 H), 6.79-6.83 (m, 2 H) f 4.85 (t; I - A3 Hz, 2 
H),3.85(U»5.4Hz,2H),3.23(U»6A2H),^ 
1-58 (p, J- 6 .36, 636Hz, 2 H) 
PartB 

15 Using the general method of Example 1 PartB, 2-mefbyl-l-[2-(3- 

phenylpropoxy)etbyI]-lJtf-i^ (0.845 g, 2.45 mmol) was oxidized to 

provide 0.88 gof 2-meflxyH^^-phenylpio^ 

5N-oxide as a glassy solid. Material was used without further purification. 

Parte 

20 Using the general method of Example 115 Part C, 2-metbyl~l-[2-(3- 

phenylprupoxy)ethyI]- l/r-inudazo[4,5<]quinoHne-5N-oxide (0.88 g, 2.45 mmol) was 
animated. The resulting brown solid was purified by trituration with ethyl ether and 
^crystallized from toluene to provide 0596 g of2-methyH-{2-(3-phen ylprop o xy )e&yl]" 
lif-imidazo[4^]qumoKn-4-amino as a white powder, m.p. 129.7-130.7 °C. 
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Analysis, Calculated for C22H24N4O: %Q 7331; %H, 6.71; %N, 15.54. Found: %C, 
73.21; %H, 6.66; *SN, 15.58 

, HNMR(300MHz > DMSO-d6) 8 8,07 (d, J= 83 Hz, 1 H), 7.62 (d, J = 73 Hz, 1 B), 7.41 
(t, J- 73 Hz, 1 H) f 122 (t; J - 83 Hz, 1 H), 7.05-7.14 (m, 3 H), 6.88 (dd, J - 6.8, 2.4 Hz, 
2 H), 6.52 (s, 2 H), 4.73 (t, J « 4.9 Hz, 2 H), 3.80 ft J - 4.9, 2 H), 3.24 (t, J - 6.4 Hz, 2 H), 
2.64 (s, 3H), 238 (t, J = 83Hz,2H), 1.62 (p, J - 6.8, 6.4 Hz, 2 H) 
MS (CI) for C22H24N4O m/z 361 (MH*), 347, 199 



Example 120 
2<Mcfhoxye%I>l-{2^(3-pheny^ 
li?-imidazo[4^]qQiro^ 




Part A 

Using fee general method of Example 1 Part 2-[2^metiioxye^I)-lJ7-nnidazo[4,5- 
c]qumoKn4-yl]ethanol (153 g, 933 xnmol) was reacted with propargyl bromide (80% in 
toluene, 3.1 1 ml* 27.9 mmol) to provide 2.72 g of 2-(mefeoxyetiyl)-l-[2<^ 
ynyloxy)eflvn-Lff-iimda2»[4,5^]qumol^ as an oil 
MS (CI) for C18H19N3O2 m/z 310 (MH*), 278, 196 
PartB 

Using fee general method of Example 12 Part A, 2-(mefcoxyefeyI)-l-[2-(prop-2- 

» 

y^loxy)ed7l]-lH-imidazo[4^]qmnol^ (172 g, 1.79 mmol) was reacted wife 
iodobenzene (1.1 mL, 9.67 mmol) at ambient temperature. After 45 minutes fee reaction 
was judged complete. The volatfles were removed under reduced pressure and the 
resulting oil partitioned between dichloxomethane and 5% aqueous sodium bicarbonate. 
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« 

The aqueous layer was extracted with dichloromethane. The organic fractions were 
combined, washed with brine, dried with anhydrous sodium sulfate, and then concentrated 
under reduced pressure to leave a brown solid. The solid was purified by chromatography 
over silica gel (95/5 (dicUoromethane/meuianoI) and trituration with hexane to provide 
239 g of 2<met!wxyethylH-{2^(3-p^ 
cjqumoline as a yellow solid. 
MS (CI) for C24H23N3O2 m/z 386 (MH*), 354, 270 
Parte 

Using me general method of Example 1 Part B, 2<memoxyemyl)-l-(2-[Q. 
phenyharop-2-ynyDcory]emy^ (1.19 g, 3.097 mmol) was 

oxidized to provide 124 g of 2<methoxyemyIH-{2-[(3-ph^ 
UJ-imidazo[4,5^]qamoline-5N-oxidB as an glassy solid. 
PartD 

Using the general method of Example 1 IS Part C, 2-(methnxyemyl>l-{2-[(3- ' 
phexryh7rop4-ynyQoxy]ethyty (1.243 g, 3.097 

mmol) was auiiuated. The resulting brown oil was purified by chromatography over silica 
gel (98/2 didJormnethanB/methanol), recrystaHization from emyl acetate and acetoratrilo 
to provide 0379 g of2^methc^t^I>l-{2-[(3-phmylprop-2-ynyl)oiy]e%l}-l^- 
imidazo[4,5-c] qumolm-4-aminc as a white solid, m.p. 134.5-135.5 °C. 
Analysis. Calculated for CuHmN^Qi: %C, 7138; %H, 6.04; %N, 13.99. Found: %C, 
7221; %H, 538; %N, 1429 

'HNMR(300 MHz, DMSO-dj) 5 8.09 (d, J -83 Hz, 1 H), 7.62 (d, J- 83 Hz, 1 H), 7.41 
(U - 83 Hz, 1 H), 728-736 (m, 3 H), 7.18-724 (m, 3 H), 630 (s, 2 H), 4.82 (t, J - A3 
Hz, 2 H), 436 (s, 2 H), 4.01 ft J - AS, 2 H), 3.84 (t, J - 6.8 Hz, 2 H), 329 (s, 3 H). 323 
(t, J = 6.8 Hz, 2 H) 

MS (CI) for CMHj4K»Oim/z401 (MH*), 255, 183 
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Example 121 
2^-Mefcaxye%I)-l-p^^h^ 

li?-imida2o[4^^3q^olk^amme 




5 

Part A 

Using the general method of Example 12 Fait B, 2-(2-methoxyethyI>l - {2-[(3- 
phenylprop-2-ynyI)oxy]efl]yl}-^ was 
hydrogenated to provide 1.01 g of 2^-methaxyethyI>l-[2^-pheny^^ 
10 imida2o[4,5^]qumoKne as an oiL 

MS (d) for C24H27N3O2 m/z 390 (MH*), 235 
PaitB 

Using the general method of Example 1 Part B t 2-(2«-meao^eacyI)-l-t2-^ 
phenylpropoxy)efliyI]-^ (1.01 g, 2.60 mmol) was oxidized to 

IS provide 1.0S g of2^-mefluxqretliyI)-l-^ 
c]qumoline*5N-axide as an brown oiL 
PartC 

Using die general method of Example 1 IS Part C, 2-(2-me&oxyefliyI>l-[2-{3- 
phaxy^ropoxy)eftyQ-lif-imid^ (1.05 g, 2.601 mmol) was 

20 awww^ The resulting brown solid was purified by chromatography over sflica gel (98/2 
dichlcnrcmethane/methanol), recrystallizaticm from ethyl acetatc/hexane to provide 0.1 1 1 g 
of2<2-*ietii0xyefbyl)4-p^ 
as a white solid, tap. 103.8-1 04.5°C, 

Analysis. Calculated for C^H^O* (HiO>u: %C, 70.63; %H, 7.01; %N, 13.73. Found: 
25 %C, 7038; %H, 6.80; %N, 13.57 

127 



WO 02/46189 



PCT/US01/46581 



'H NMR (300 MHz, DMSO-dfi) 8 8.09 (d, J - 7.3 Hz, 1 H), 7.63 (d, I - 83 Hz, 1 H), 7.42 
(t, J - 6.8 Hz, I H), 722 (t, J = 7.8 Hz, 1 H), 7.08-7.15 (m, 3 H), 6.89 (d, J - 5.4 Hz, 2 H), 
6.49 (s, 2 H), 4.78 (t, J = 4,9 Hz, 2 H), 3.86 (t, J - 6.8, 2 H), 3.80 (t, J - 5.4 Hz, 2 H), 330 
(s, 3 H), 332-328 (m, 4 H), 239 (t, J= 83 Hz, 2 H), 1.62 (p, J- 83, 6.4 Hz, 2 H) 
MS (CI) for CmHmN^ mlz 405 (MH*), 373, 235 



Example 122 
2-(Eflunqanefl]yIH-{2-[@^^ 
10 lH-mudazo[4^-c]quinolm-4-anmia 




Part A 

Using fiie general method of Example 1 Part A 2-[2-<elh(»rjanethyl)-LH'- 
15 imidazo[4,5^]qaiM^ g, 5.123 mmol) was reacted with propargyl 

bromide (80% in toluene, 1.7 mL, 15.37 mmol) to provide 1.6 g of 2^ethoxymetbyI}-l - 
[2-(prop-2-ynyloxy)e%I]-l^ as an oiL 

MS (G) for dsHisNsQj m/z 310 (MH*), 371, 270 
Part B 

20 Using the general method of Example 12 Part A, 2^ethoxymethyQ-l-[2-(prop-2- 

ynyloxy)e%l]-Lff-iinidazo[4,5H:]q^olm (1.5 & 4.13 mmol) was reacted with 
iodobenzene (0.51 mL, 4.54 mmol) at 40 °C. After 50 mimxtes the reaction was judged 
complete. The volatfles wore removed under reduced pressure and the resulting oil was 
partitioned between dichloromethane and 5% aqueous sodium bicarbonate. The aqueous 

25 layer was extracted with dichloromethane. The organic fractions were combined, washed 
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with brine, dried with anhydrous sodium sulfate, and then concentrated under reduced 
pressure to leave a brown ofl. The oil was purified by chromatography over aDica gel 
(98/2 dichloromcthaTift/methanol) to provide 125 g of 2-(ethojcymethyl)-l - {2-[(3- 
pbenylprop-2-ynyI)oxy] ethyl}- l/f-imidazo[4^-c]quinolme as a brown glassy solid. 
5 MS(0)&rC*«23N3Chm/z386(MH , ),342,272 
PartC 

Using the general method of Example 1 Fart B, 2-(dhoxymethyI)-l - {2-[(3- 
phenyiprop-2-ynyT)oxy]emyl}-lif-m (0.655 g, 1.70 nunol) was 

oxidized to provide 0.68 g of 2-{ethoxymefhyl)-l - {2^(3-phenylpTop-2-ynyI)oxy]ethyl} - 
10 l/f-imidazo[4,5-c]quinoline-5N-oxide as an ofl. 
PartD 

Using the general method of Example 115 Fart C 2-(emaxymefhyl)-l-{2-[(3- 
phenyljmjp-2-ynyT)oxy]eaty}^ (0.682 g, 1.700 

rmnol) was ammated. The resulting brown solid was purified by chromatography over 
15 ' sifica gel (98/2 dxcUoromemane/mefiiflnoI) to provide 0.297 g of 2-(emoxymethyl)-l-{2- 
[(3-phenyIprop-2-ynyl)axy]entyl}-lH-^^ as a white granular 

solid, m.p. 110.8-111.7 °C 

Analysis. Calculated for C24H24N4Q2 (H 2 0)o.i: %C, 71.66 ; %H, 6.06; %N, 1353. Found: 
%C, 7136; %H, 5.96; %N, 13.74 
20 'H NMR (300 MHz, DMSOdj) 5 8.13 (d, J- 7.8 Hz, 1 H), 7.63 (d, J - 8 3 Hz, 1 H), 7.44 
(t, J- 6.8 Hz, 1 H), 7.28-7.36 (m, 3 H), 7.19-726 (m, 3 H), 6.67 (s, 2 H), 4.88 ft J- 5.4 
Hz,2H),4.81 (s, 2H), 438 (s, 2 H), 4.03 (t, J -5.9, 2 H), 3.55 (q, J -6.8, 7.3 Hz, 2 H), 
1.15 (t, J- 6.8 Hz, 3 H) 

MS (CI) for C24HJ4N4O2 m/z 401 (MH*), 371, 285 

25 
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Example 123 
2-ButyM-{2-[(3-ph^ 

. lH-nnidazo[4^^]quiiiolin^aminc 




5 

Part A 

Using the general method of Example 1 Part A, 2r$J^l-lH-hmdazo[4£- 
c]quinoIin-l-yl)ethEnol (5.0 g, 1856 mmol) was reacted wiflr propargji bromide (80% in 
toluene, 63 mL, 55.62 mmol) to provide 4.02 g of 2-butyl-l 4>(prop-2-ynyloxy)e%I> 
10 Lff-imida2o[4 f 5-c]qumoliiie as a tan solid 

MS (CI) for CiyQuNaO m/z 308 (MH*), 268, 220 
Part B 

Using fee general mefeod of Example 12 Part A, 2-butyl-l-[2-(prop-2- 
ynyloxy)efcyI]-li/'-imidfl2o[4,5^]qamoline (4.0 g, 13.08 mmol) was reacted wife 

15 iodobenzene (1.6 mL, 14.38 mmol) at 90 °C After 15 minutes fee reaction was judged 
complete. The volatiles wore removed under reduced pressure and fee resulting oil was 
purified by chromatography over silica gel (98/2 dichloiomefeane/mefeanol) and 
recrystallization from mixture of ethyl acetate/hexane to provide 3.1 g of 2 -butyl- 1- {2- 
[(3-phenybjrop-2-yr#l)oxy]efe^^^ as a tan solid 

20 PartC 

Using the general method of Example 1 Part B, 2-butyl-l -{2-[(3-phenylprop-2- 
ynyI)oxy]efeyl}-Lff-miidazo[4^]qumoliiie (1.0 g, 2.61 mmol) was oxidized to provide 
1.0 g of2-butyl-l-{2^(3-pheiryhTO^ 
oxide as an oiL 
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PartD 

Using the general method of Example 115 Part C, 2-butyl- 1 - {2-[(3-phwrylprop-2- 
ynyl)axy]ethyl}-liKmidaro^ (1.04 g, 2.60 mmol) was animated. 

Tho resulting brown solid was purified by trituration with ethyl efeer, two times with 

5 chromatography over silica gel (8/2 dichloromethflne/ethyl acetate, 98/2 

djcMornrneithnnr/memanoQ to provide 0.450 g of 2^iityl-l-{2-[(3-pbenybprop-2- 
ynyI)oxy]emyl}-ll?-nmdazo[4^^]qimiobi>4-amine as a white powder, rap. 133-140 °C. 
Analysis. Calculated for CaHaeN+O (HzO)^: %C, 74.67 ; %H, 6.62; %N, 13-93. Found: 
%C 74.65; %H, 6.60; %N, 14.00 

10 'Hr^(3()0MHziDMSO^88.08(d,J»7.8H^lH),7.61(d,J=73Hz,lH),7.41 
ft J - 73 Hz, 1 H), 729-736 (m, 3 H), 7.17-724 (m, 3 H), 6.45 (s, 2 H), 4.78 ft J - 4.9 
Hz, 2 H), 434 (s, 2 H), 4.01 ft J- 4.9, 2 Bfc 2S5 ft J- 83 Hz, 2 H), 1.81 (p, J= 73, 83 
Hz, 2 H), 1.44 (sextet, J - 73, 73, 7.8 Hz, 2 H), 053 ft J - 73 Hz, 3 H) 
MS (CX) for OsEWV) m/z 399 (MH*), 283, 267 
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Example 124 
2-Bmyl-l-[2<3-phenylpiopo^)ethyI]-Lff-^^ 




Part A 

20 Using fee general method of Example 12 Fart B, 24ratyl-l-{2-[(3-phCTylprop-2- 

ynyI)oxy]efeyl}-l^-mudazD[4^-e]qoinolme (2.4 g, 626 mmol) was hydrogenated to 
provide 1.67 g of 2-bntyi-l-[2^-phenylpropoxy)efeyl]-lif-inridazo[^ as a 

white solid 

MS (0) for CmH»NjO m/z 388 (MH*), 279 
25 PartB 
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Using die general method of Example 1 Part B, 2-bntyl-l-[2-(3- 
phenyhpropoxy)etiiyI]-lH-imidazo[4,5^]qumoliiie (1.68 g, 4.34 mmol) was oxidized to 
provide 1.75 g of 2-butyl-l-[2<3-phenylpropoxy)e%l]-lJ^^ 
oxide as glassy solid. 
5 MS (CO for C25H29N3O2 m/z 404 (MH*), 388 
PartC 

Using the general method of Example 115 Part C, 2-butyl-l-[2-(3- 
phenylpropoxy)othyl]- li7-imidazo[4,5^]qpimoliiie-5N-<ndde (1.75 g, 4.34 mmol) was 
animated The resulting tan solid was purified by reciystaHization from acetomtale to 
10 provide 0.572 g of 2-butyl-l-P<3iJhenylpropoxy)^ 
amine as tan crystalline solid, m.p. 80.8-81.3 °C. 

Analysis. Calculated for C25H30N4O (Btf)) M : %C, 73.61 ; %H, 736; %N, 13.73. Found: 
%C 73.3; %H, 7.65; %N, 13.67 

'HNMR(300 MHz, DMSOd«) 5 8.07 (d, I- 8.3 Hz, 1 H), 7.62 (d, J*» 83 Hz, 1 H), 7.41 
15 (t, J = 73 Hz, 1 H), 721 (t; J - 73 Hz, 1 H), 7.05-7.14 (m, 3 H), 6.89 (d. J - 73 Hz, 2 H), 
6.45 (a, 2 H), 4.74 (t, J - 4.4 Hz, 2 H), 3.80 (t, J - 4 3, 2 H), 334 (t, J - 5.9 Hz, 2 H), 238 
ft J - 73 Hz, 2 H), 239 (t, J - 7.8 Hz, 2 H), 1.84 (p, J - 73, 83 Hz, 2 H), 1.62 (p, J - 7.8, 
53 Hz, 2 H), 1.48 (sextet, J" 8 73. 73, 7.8 Hz, 2 H),035 (t, J» 73 Hz, 3 H) 
MS (CO for CaHjoNiO m/z 403 (MH*), 213 



20 



Example 125 
l-[2-(Benzyloxy)ethyI]-2^erth0xyme^ 

s 




Part A 

25 Using me general method of Example 1 Part B, 1 -[2-(benzyloxy)emyl]-2- 

(emoxymemyl)-lH-imidazo[4 t 5-c]qumolme (0.324 g, 0.897 mmol) was oxidized to 
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provide 0338 g of l-[2-(benzyloxy)ethyl]-2<e^ 

5N-oxide as abrown oxL 

PaxtB 

Using tbe general method of example 115 Part C, 1 -[2-(benzyloxy)ethyI]-2- 
5 (<^xymc%I>l^-nnidazo[4,5^]qmnoHiie-5N-Kmdo (0339 g, 0.897 mmol) was 
animated. Tlie resulting tan solid was purified by ieciystallized from aratomlrile to 
provide 0.187 g of l-[2-(benzyloxY)ethyI>2<ethoxym^^ 
4-amme as a white powder, mp. 1443-146.0 °C. 

Analysis, Calculated for CjjHjMOi: %C, 70.19; %H, 6.43; %N, 14.88. Found: %C, 

10 69.96; %H, 6.29; %N, 15.09 

'HNMR (300 MHz, DMSO^ 6 8.08 (d, J=7.8 Hz, 1 H), 7.61 (d, J- S3 Hz, 1 H), 7.43 
(t, J -6.8 Hz, 1 H), 7.19-7.24 (m, 4 H), 7.1 1-7.14 (m, 2 H), 6.6 (a, 2 H), 4.87 (t, J - 5.4, 2 
H), 4.79 (s, 2 H), 4.44 (s, 2 H), 3.90 (t, J « 5.4, 2 H), 3.52 (q, J - 6.8, 6.8 Hz, 2 H), 1 .13 (t, 
J- 6.8 Hz, 3 H) 

15 MS(CI)forC2jHa^04in/z377aiaH*),33l,241 



Using the general method of Example 1 Part B, l-[2-(benzyloxy)e%l]-2-butyl- 
l^-imidazo[4^-c]quinoliiiB (23 g, 639 mmol) was oxidized to provide 2.4 g of l-[2- 
(benzyloxy)ethyI]-2-butyl-li£^ as a brown ofl. 

MS (d) for C23HasN 3 0j m/z 376 (MH 4 ), 360, 270 



Example 126 
l-[2-(Benzyloxy)emyl]-24^ 




20 



Part A 



25 



PartB 
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Using the general method of example 1 Part C, l-(2-(ben2yloxy)e1hyl].2-botyl-ljy- 
imidazo[4^-c]qiunoline-5N-oxidj5 (2.4 g, 639 mmol) was reacted with trichloroacetyl 
isocyaaate (1.45 g, 7.678 mmol) to provide 3.3 g of iV-{l<2^enzyloxy)ethyl]-2-butyl- 
lff-haidazo[43-c]cramoIm-4^ as a brown oil. 

Parte 

Using the general method of example 1 PartD,^{l^^enzyloxy)ethyl]-2-butyl- 
lff-hnidazo[4^]qiiiM q 3 & U9 ^ 

hydroly2»d wim sodium methoxide (5 mL of 25% in methanol). The resulting tan solid 
was purified by chromatography over sffica gel (98/2 dichloromeaaneAnethanoI), 
recrystallized from methanol and dried under vacuum at 60 °C fori 8 hoim to provide 
0.174 gof l-[2-(benzyIoxy)e%1^2-^ M a wMfcJ 

solid, m.p. 133-135 °C. 

Analysis. Calculated for CoHa^O: %C 73.77; %H, 7.00; %N, 1456. Found: %C, 
7331; %H, 7.06; %N. 1452 

'H NMR (300 MHz, DMSO-ds) 5 8.03 (d, J- 73 Hz, 1 H),*7.60 (d, J- 83 Hz, 1 H), 739 
ft S" 6.8 Hz, 1 H), 7.17-734 (m, 4 H), 7.10.7.12 (m, 2 H), 6.45 (s, 2 H), 4.76 ft J- 5.4, 2 
H), 4.41 (s, 2 H), 3.89 ft J - 4.9, 2 H), 2.94 ft J - 83 Hz, 2 H), 1 .77 (p, J = 7.8, 7.8 Hz, 2 
H), 1 .40 (sextet, J - 7.8, 73, 63 Hz, 2 H), 051 ft J - 73 Hz, 3 H) 
MS (CI) for CaHwNiO m/z 375 (MB 4 ), 242, 183 

Example 127 
l-[2<Benzyloxy)e%fl-2-metlytlir-inuda^ 

r 




Part A 
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Using the general method of Example 1 Part B, l-[2-(benzyloxy)ethyl]-2-methyl- 
lif-unidazo[4^^]qimioline (6 g, 1 S3 mmol) was oxidized to provide 63 g of l-\2~ 
(benzyloxy)ethyl]-2-mdhyl-l^imidazo[^ as a brown solid 

Part B 

5 Using the general method of example 1 Part C, l-[2-(benzyloxy)ethyI]-2-meth}i- 

lif.imidazo[4,5^]q^olme-5N-oxide (6 3 g, 18.9 mmol) was reacted with trichloroacetyl 
isocyanate (4.95 g, 2627 mmol) to provide 10.4 g of tf-{l-P-(benzylaxy)e%^ 
li7-imidazo[4,5^]q^olin^yl}-2^ as a brown solid. 

PartC 

10 Using the general method of example 1 Part D, ^-{l-[2-(benzyloxy)ed9l]-2« 

me%l-liT-imidazo[4^]qumolm^ (10.46 g, 21.89 mmol) 

was hydrolyzed with sodium methoxide (20 mL of 25% in methanol). The resulting brown 
solid was purified by chromatography over silica gel (92/2 dicMoromefhane/mefhanoI) 
and dried under vacuum at 60 °C for 1 8 hours to provide 1 .036 g of l-[2- 

15 (ben^laxy)ethyij-2-meth^^^ as a white solid, m.p. 

159-160°C. 

Analysis. Calculated for CvfodUO: %c, T227; %H, 6.06; %N, 16.85. Found: %C 
72,17; %H, 5.96; %N, 16.81 

! H NMR (300 MHz, DMSO-dd) 5 8.04 (d, J - 13 Hz, 1 H), 7.59 (d, J - 8 3 Hz, 1 H), 7 39 
20 (t. J - 8 3 Hz, 1 H), 7.15-727 (m, 4 H), 7.08-7.13 (m, 2 H), 6.49 (s, 2 H), 4.75 (t, J - 5,4, 2 
H),4.43 (s, 2 H), 3.90 (1; J- 5,4, 2 H),2.61 (s. 3 H) 
MS (d) for C20H20N4O m/z 333 (MH*), 243, 199 
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Example 128 
H2^enzyloxy)ethyl]-2<ictyl-l#-i^ 




Part A 

5 Using fte general memod of Example lPartB, l-[2-(benzytoxy)emyI]-2-octyl- 

lif-fanjdazo[4^-c]qumolme (2.4 g, 5.8 mmol) was oxidized to provide 2.5 g of l-[2- 
(benz^bxy)effa^2H>ctyl-lir-imidazo[^ as a brown oil. 

PartB 

Using tots general memod of example 1 15 Part C, l-[2<beozyloxy)emyl]-2-octyl- 
10 l/f-imidazo[4^H:]quinolme-5N-oxide (2.50 g, 5.80 mmol) was aminafed The resulting 
oil was purified by chromatography over silica gel (98/2 dicMcmmiethane/methanoI) and 
recrystallized from acetonitrilo to provide 0.75 g l-[2-{ben2yloxy)ethyl]-2-octyl-liy- 
imidazo[4,5^]quinolin-4-amine as a white powder, m.p. 1 10-1 1 1 °C. 
Analysis. Calculated for CztHmNiO: %C, 7531; %H, 736; %N, 13.01. Found: %C, 
15 7520; %H, 7.88; %N, 13.00 

l HNMR (300 MHz, DMSOds) 6 8.03 (d, J- 7.8 Hz, 1 H), 7.60 (d, J » 83 Hz, 1 H), 7-40 
ft J •= 73 Hz, 1 H), 7.17-726 (m, 4 H), 7.10-7.13 (m, 2 H), 6.45 (s, 2 H), 4.76 ft J - 4.9. 2 
H), 4.41 (s, 2 H), 3.88 ft J - 4.9, 2 Ifc 253 ft J - 7.8 Hz, 2 HX 1.79 fe, J - 73, 73 Hz, 2 
H), 120-138 (m, 10 H). 0.85 ft J - 63 Hz, 3 H) 
20 MS (d) for QnHMWD m/z 43 1 (ME*), 291, 214 
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Example 129 

2-(2-MefliaxyetliyIH 




5 

PartA 

Under a nitrogen atmosphere, 2-phenaxyethylamine (17.6 ml, 0.13 mol) was added 
dropwise to a chilled (ice baft) solution of 4^Uoto-3-nitroquinolixM (21.5 g, 0.1 mol), 
triefhylamine (21.5 ml, 0.16 mol) indichloromefhane (500 ml). The reaction was 
10 . maintained at ambient temperature overnight Water wa&added and the phases were • 
separated. Tbe organi c phase was dried (MgSOO, filtered, and the bulk of the solvent was 
removed under vacuum. Hexane was added and the solution was chilled in a refrigerator. 
The resulting precipitate was recovered by vacuum filtration to provide 19.1 g of 3-nitn>- 
N<2-phenoxye%I)qumolm-4-amme as a yellow solid 

15 PartB 

3-Nitro-N^-phenoxye% (6.0 g, 19 mmol), 5% platinum on 

carbon (1.5 g) and ethyl acetate (300 ml) were placed in a hydrogenation flask. The 
mixture was dutan overnight under a hydrogen pressure of 40 psi (2.8 Kg/cm 2 ). The 
reaction mixture was filtered and die catalyst was washed with ethyl acetate. The filtrate 
20 was dried (MgSO*), filtered, and concentrated under vacuum to near dryness. Hexane was 
added and the resulting precipitate was collected by vacuum filtration to provide 4.9 g of 

N l ^^hmoxyefiiyl)qumoline-3,4-diainine as a pale yellow solid. 

* 

PartC 

3-xnethoxypropanoyl chloride (0.86 ml, 7.9 mmol) was added dropwise over a 30 
25 mmutepericrf to a chffled (ice bath) solution of N 4 ^ 
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(2,0 g, 12 mmol) in dichloromethane (100 ml). Afhsr a few hours, a precipitate formed 
The solvent volume was reduced under vacuum to near dryness and hexane (100 ml) was 
added. Vacuum filtration provided 2.9 g of 3-me&oxy-N-{4-[(2- 
phenoxyethyl)amino]quinolm-3-yI}piopanamide as a hydrochloride salt 

5 PaitD 

The product from Part C (2.9 g) and a 7.5% solution of ammonia in methanol (200 
ml) were placed in a pressure vessel The vessel was scaled and then heated at 160 °C for 
6 hours. After the mixture was cooled to amhicxrttempemture, ft was concentrated under 
vacuum. The residue was partitioned between dichloromethane (150 ml) and water (150 
10 ml). The fractions were separated and the aqueous fraction was extracted with 

dichloromethane (100 ml). The organic fractions were combined, dried (MgSO*), and 
filtered. The bulk of the solvent was removed under vacuum and hexane was added to 
yield a white precqritate. Vacuum filtration provided 1.8 g of 2^-methoxyefhyI)- 1 -{2- 
phenoxyethyI)-lff-M as a white solid. 

15 PartE 

3-Chloroperoxybenzoic acid (1 .5 & 8.7 mmol, 60% by weight) was added in three 
portions over a period of 20 minutes to 2^-methoxye%^l^-phenoxyefhyI)-ljy- 
imidazo[4 f 5^]quinoline (1.8 & 5.2 mmol) in chloroform (100 ml). The reaction mixture 
was maintained at ambient temperature overnight and then washed with saturated sodium 
20 bicaibonate followed by water. The organic fraction was dried (MgS0 4 ) and concentrated 
under vacuum to near dryness. Hexane was added and foe resulting precipitate was 
recovered by vacuum filtration to yield 1.6 g of 2-(2-me1haxyethyl)-l -(2-phenoxyethyI)- 
lif-imidazo [4,5-c]qumoline-5N-K)xide as a light yellow powder. 

PartF 

25 Under a nitrogen atmosphere, trichloroacetyl isocyanate (0.8 ml, 6.6 mmol) was 

added dropwise to a solution of 2^-mefooxyefoyl)-l^^henoxyethyI)-lJf-imidaz^ 
c]quinoline-5N-oxide (1 .6 g, 4.4 mmol) in dichloromethane (100 ml) and the reaction was 
maintained at ambient temperature for 2 hours. Ammonium hydroxide (5 drops, 7% by 
weight in methanol) was added and the reaction was maintained at ambient temperature 
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for an additional 2.5 days. Sodium hydroxide (10%) was added and the two phases were 
separated. The organic phase was concentrated and purified by flash column 
chromatography (silica gel, 9: 1 dichloromethane/metiianol). Fractions containing product 
were combined, concentrated in vacuo, dissolved in boiling toluene, and treated with 
5 activated charcoal. The mixture was filtered to remove the charcoal and the filtrate was 
cooled. The resulting precipitate was recovered by filtration and dried in a vacuum oven 
(80 °C) to provide 0.68 g of 2^-metfaoxye%I)-l^^henaxye%^ 
c]quinoIm-4-amine as a tan powder, mp. 171.0-174.0*C. 

l HNMR(300 MHz, DMSO-d^ 5 8.19 (d, J - 8:1 Hz, 1H), 7.64 (d, J- 8 3 Hz, 1H), 7.44 
10 (U - 7.5 H^IH). 7.29-7.20 (m,3H), 6^ 

6 .58 (s, 2H), 5.01 (t, J - 5.0 Hz, 2H), 4.43 (t, J » 5.0 Hz, 2H), 3.87 (t, r« 6.9 Hz, 2H), 334 
(s,3H),330(t,J-6.9Hz,2^; 

, ..... 
MS(O)^e363Jtt0(363.imcakdfto . 

Anal cakd for CaiH^N^: C, 69.59; H, 6.12; N, 15.46. Found: C, 69 32; H, 6.17; N, 
15" 15.48. 

Example 130 

2-Isobutyl-l-(2-]Aeno^ 




20 

^^-Fhenoxyethyljquinoline^ (1.5 g, 5.4 xnmol) and isovaleryl 

chloride (0.8 ml, 6.4 mmol) were combined and treated according to die general 
procedures of Parts C-E of Example 129. The resulting product, 2-isotratyl-l-(2- 
25 phenoxyethyI>l#-imidazo^ (1.6 g> 4,5 mmol) was dissolved in 
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dichloromethane (200 ml) and ammonium hydroxide (50 ml) was added. The reaction 
was chilled (ice bam) and/Mmuenesulfonyl chloride (0.85 g, 43 mmol) was slowly added 
over a period of 20 minutes. The cooling bath was removed and the reaction was 
maintain ed at ambient temperature overnight The phases were separated and the organic 

5 phase was sequentially washed with 1% aqueous sodium carbonate (3X), water, brine; 
dried (Na 2 SO*); and concentrated to near dryness in vacuo. Hexane was added to provide 
a precipitate. The solid was collected and purified by recrystallization tram acetomtrile to 
yield 0.96 g of2-isobutyl-l^-pnenoxyethyI)^ as a tan 

powder, m.p. 176.6-177.8 "C. 

10 'HNMR (300 MHz, DMSO-d$) S 8.16 (d, J- 8.2 Hz, 1H), 7.63 (d, J- 83 Hz, 1H), 7<43 
(t, J - 7.6 Hz, 1H). 7.28-7.20 (m, 3H), 6.89 (t, J- 7 3 Hz, 1H), 6.81 (d, J - 8.6 Hz, 2H), 
6.49 (s, 2H), 4.98 (t, J - 4.8 Hz, 2H), 4.42 (t, J = 4.8 Hz, 2H), 2.89 (d, I = 72 Hz, 2H), 
2.40-222 (m, 1H), 1.02 (d, J= 6.6 Hz, 6H); 

'^r^C75MHz,DMS(>dfi) 158.6, 1535, 152.4, 145.5, 1323, 130.1, 127.1, 126.9, 
15 '* 121.5,120.8,1153,114.7,66.6,44.4,353,27.1,22.4; 

MS (C3) m/e 3612017 (3612028 calcd for CjaHa^O, M+H); 

Anal calcd fox CaHaMO: C, 73 31; H, 6.71; N, 1534. Found: C, 7333; H, 636; N, 

15.79. 

20 Example 131 

2-Isopropyl- 1 -(2-phenoxyethyI)- Lff-imidazo [4,5 -c] quino lin-4-annne 




25 N 4 ^-Phenoocyethyl)c^oIine-3,4Hliannne (2.0 g, 72 mmol) and isobutyryl 

chloride (03 ml, 8.6 mmol) were combined and treated according to the general procedure 
described in Example 130. Recrystallization from acetomtrile provided 0.82 g of 2- 
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isopropyl-1 -(2-phenoxyethyI)-l^-nnidazo[44^]quinolin^aiiune as a tan solid, m.p. 
229-231°C. 

, HNMR(300MHz,DMSO-d«) 8 8.17 (d, J « 73 Hz, 1H), 7.65-7.62 (dd, J-83, 1.1 Hz, 
1H), 7.464.40 (dt, J- 8A 1.1 Hz, 1H), 729-750 (m, 3H), 6.90 (t, J- 73 Hz, IS), 6.81 
5 (d, J- 7.8 Hz, 2H), 6.46 (s, 2H), 5.01 ft J- 4.9 Hz, 2H), 4.42 (t, J=4.9Hz,2H), 3.54 
(septet, J - 6.8 Hz, 1H), 1.41 (d, J » 6.8 Hz, 6H); 

,s CNMR(75MHz,DMSO-d 4 ) 159 J, 1583, 1523, 145.4, 132.6, 130.1, 126.84, i26.78, 
121 J, 120.7, 1153, 114.6, 663, 44.1, 253, 21.8; 
MS (O) m/e 347.1872 (347.1872 calcd far ChHbKA M+H); 
10 Anal calcd for C21H22M4O: C, 72.81; H, 6.40; N, 16.17. Found: C, 72.48; H, 639; N, 
1630. 

Example 132 
2-Bu1yM-(2-plienaxyetliyl>lJ?-M 

15 




rttytommcye^^ (2.0 g, 7.2 inmol), xylenes (150 ml), 

and trimethylorthovalerate (2.5 ml, 14,3 mmol) were combined under an atmosphere of 

20 nitrogen and heated at reflux temperature for 4 days. The external heat was increased and 
approximately 35 ml of xylenes was removed by distillation. The reaction was slowly 
cooled to zoom temperature and a precipitate formed. The solid was recovered by vacuum 
filtration to yield 2.4 g of2-butyl-l^i>henaxyetby^ as a 

Hghl tan crystalline solid. 

25 2-Butyl- 1 -<2-phenoxyetiiyi> liHmidazo [4,5^]quinoline was treated according to 

die general procedures described in Farts E and F of Example 129. A final ^crystallization 
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firom acetonitrile provided 0.93 g of 2-butyl-l^-phenoxycfl^I>lJT-irnidazo[4 > 5- . 
c]quinolin-4-amine as white needles, m.p. 168.3-169 J °C. 

l H NMR (300 MHz, DMSO-d«) 5 8.16 (d, J » 8.1 Hz, 1H), 7.63 (d, J » 8.3 Hz, 1H), 7.43 
(t, J - 7.6 Hz, 1H), 728-720 (m, 3H), 650 (t, J - 7.4 Hz, 1H), 6.82 (d, J » 8.5 Hz, 2H), 
5 6.47 (s, 2H). 457 (t, J - 4.8 Hz, 2H), 4.43 (t, J - 4.8 Hz, 2H), 3.00 (t, J - 7.7 Hz, 2H), 1.86 
(m, 2H), 1.47 (m, 2H), 0.96 (t, J - 73 Hz, 3H); 

"CNMRC75 MHz, DMSO-d^) 1585, 154.6, 152 J, 145.6, 1325, 130.1, 126.8, 1215, 
120.7, 1152, 114.6, 66.7, 44.4, 293, 262, 215, 13.6; 
MS (CI) m/e 3612032 (3612028 calod for C22H25N4O, M+H); 
10 Anal calcd for CsHmNUO: C, 7331; H, 6.71; N, 15541 Found: C, 73.15; H, 6.69; N, 
15.57. 

Example 133 

... . • 

1 -{2-PhenoxyefoyI)-2^b£noxymotbyI)- lif-imidazo[4^-c] quinolin-4-amme 

15 




According to foe general procedure described in Part C of Example 129, 
phenoxyacetyl chloride (12 ml, 8.6 mmol) was reacted wifoN*-(2- 
20 phenoxyethyI)quinoliiie-3 ,4-diamine (2.0 g, 72 mmol). The product of mis reaction was 
treated according to foe general procedures described in Farts D-F of Example 129. 
Recrystallization from acetonitrile provided 0.65 g of foe final product, l-(2- 
phenoxyefoyI)-2-(phenoxymefoyI)- l^-mudazo[45^]qnmolin-4-amine, as a tan powder, 

m.p. 1685-170.0°C 

25 l HNMR(300MH^E»MSO^6825(d,J-75Hz,lH),7.64(dd,J = 83,1.0 Hz,lH), 
7.47 (m, 1H), 738-7.14 (m, 7H), 7.01 (t, J = 73 Hz, 1H), 6.89 (t, J - 73 Hz, 1H), 6.81 (d, 
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J =7.8 Hz, 2H), 6.69 (s, 2H). 533 (s, 2H), 5.29 ft J - 5.0 Hz, 2H), 4.48 ft J = 5.0 Hz, 
2H); 

u CNMR(75MHz,DMSO-ds) 158.5, 152.7, 1492, 146.1, 134.1, 1302, 130.1, 127.6, 
127.0, 126.9, 122.0. 121.6, 121.5, 121.4, 1153, 115.1, 114.7, 66.6, 62.7,45.0; 
5 MS(G0m/e4n.l813(411.1821calcdforC 2s H a3 N 4 O2,M+H); 

Anal calcd for C25H32N4O2: C, 73.15; H, 5.40; N, 13.65. Found: C, 7336; H, 530; N, 
13.66. 

Example 134 
10 2^4-MethoxybenzylH^-phmoxye 




According to the general procedure described in Part C of Example 129, 4- 
15 methoxyphenyiacetyl chloride (12 mL 7.9 mmol) was reacted with N*-<2- 

phenoxyetiryl)qinMlme-3,4Hiiainine (2.0 g, 72 mmol). The product of mis reaction was 
treated according to the general procedures described in Parts D-F of Example 129. 
ReciystalHzation from acetordtrile provided 1.1 g of the final product, 2-(4- 
methoxybenzyl)- l^-phfinoxyetbyI)-Lff-iimdazo[4^ as a tan solid, 

20 mp. 201.0-203.6^. 

'HNMR(300 MHz, DMSO-ds) 6 8.15 (d, J» 8.1 Hz, 1H), 7.63 (d, J - 83 Hz, 1H), 7.43 
ft J- 7.6 Hz, 1H), 726-7.18 (m, 5H), 653-6.87 (m, 3H), 6.74 (d, J= 82 Hz, 2H), 638 
(s, 2H), 439 ft J = 5.1 Hz, 2H), 4.40 (s, 2H), 434 ft J - 5.1 Hz, 2H), 3.70 (s, 3H); 
MS (d) m/e 425.1948 (425.1978 cakd for C^HuN^ M+H); 
25 Anal calcd for (^BfoNjOj: C, 7337; H, 5.70; N, 1320. Found: C, 7325; H, 533; N, 
13.06. 
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Example 135 

2^1opentyl-H2-phraoxye%I)-l#-^ 




5 

^^^hena^c^I)q^olme-3,4-dianiine (2.0 g, 72mmol)and 
cyclopentanecaibonyl chloride (1.1 ml, 8.6 mmol) were combined and treated according to 
me general procedure described in Examplel30. Recrystallization from acetonhrile 
provided 1.4g of 2-(7dopentyl-l-(2-ptenoxye^ 
10 as a tan solid, m.p. 216.0-217J°C. 

! H NMR (300 MHz, DMSO-Q4) 8 8.17 (d, J - 8.1 Hz, 1H), 7.63 (d, J - 8.2 Hz, 1H), 7.43 
(t, J- 7.6 Hz, 1H), 728-720 (m, 3H), 6.90 (t, J=73 Hz, 1H), 621 (d, J = 8.5 Hz, 2H), 
6.46 (a, 2H), 5.02 (t, J - 4.9 Hz, 2H), 4.42 (t, J - 4.9 Hz, 2H), 3.60 (pentet, J - 82 Hz, 
1H), 2.18-1.67 (m,8H); 

.15 ,3 C KMR (75 MHz, DMSO-d«) 158.5, 1582, 1529, 144.6, 133.0, 130.1, 126.8, 121.5, 
120.8, 1152, 1 14.7, 662, 442, 36.1, 322, 252; 
MS (CI) m/e 3732030 (3732028 calcd for C23H25N4O, M+H); 
Anal calcd for C23H24N4O: C, 74.17; H, 6.49; N, 15.04. Found: C, 74.18; H, 6.59; N, 
15.08. 
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Example 136 

2-[(2-Nfetrroxyemoxy)melhylH^ 




5- 

N 4 ^^heno^e%Qqukoline-3 > 4-diannne (2.0 g, 72rmnol)and2-{2- 
methoxyethray)acetyl chloride (1 3 g, 8.6 mmol) were combined and treated according to 
the general procedure described in Example 130. RecrystaHization from methanol 
provided 1.6 g of 2-[(2-methoxyethoxy)raemyl]-l ^^henoxyetbyl>lJ7-imidazo[4,5- 

10 c]qmnolm-4-arnine as white needles, ntp. 170.0-171 3°C.. . 

'HNMR (300 MHz, CDQj) 8 8.06 (dd, J - 83, 1.0 Hz, 1H), 7.82 (dd, J» 8.4, 1.0 Hz, 
1H), 735-730 (m, 1H), 735-729 (m,lH), 726-7.1 8 (m,2H), 6.92 (t,I»7.4Hz, 1H), 
6.79 (dd, J - 8.7, OS Hz, 2H), 537 (a, 2H), 5.07 (t, J = 5.9 Hz, 2H), 5.00 (a, 2H), 4.47 (t, J 
- 53 Hz, 2H), 3.71 (m, 2H), 335 (m, 2H), 331 (s, 3H); 

15 U C NMR (75 MHz, CDC13) 158.9, 1523, 1503, 1462, 1352, 1303, 1283, 1282, 127.6, 
123.1, 1222, 120.6, 116.1, 115.1, 72.1, 702 66.6, 663, 593, 45.6; 
MS (CI) m/e 393.1912 (393.1927 calcd for CztE^N^, M+H); 
Anal calcd for CaHwN-jOa: C, 6733; H, 6.16; N, 1427. Found: C, 67.62; H, 624; N, 
1437. 

20 
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Example 137 
2^CyclopropytaethyI)-l^-phrac^ 




5 ^ 

N 4 ^i3hcnoxycthyl)qumolmeO,4-diamme (1.7 g, 6.1 mmol) and 
cyclopropylacctyl chloride (0.86 ml, 73 mmol) were combined and treated according to 
the general procedure described in Example 130. RecrystaDization from methanol 
provided 0.86 g of 2^cyclopropylmdhyIH^-phencJx^ 
10 . 4-amine as a white solid, m.p. 191.7-192.6°C. . ■ - 

! H NMR (300 MHz, DMSO-dj) 8 8.17 (d, J - 7.5 Hz, IH), 7.63 (dd, J - 8 J, 1.1 Hz, 1H), 
7.46-7.41 (m, IH), 728-7.19 (m, 3H), 6.89 (t, J - 73 Hz, IH), 6.79 (d, J - 7.8 Hz, 2H), 
6.49 (a, 2H), 4.98 (t, J =5.0 Hz, 2H), 4.42 (t, J - 5.0 Hz, 2H), 2^9 (d, J = 6.7 Hz, 2H), 
1.40-126 (m, IH), 0.S5 (m, 2H), 032 (m, 2H); 

15 

,J CNMR(75MHz,DMSO-ds) 158.6, 154.1, 152.4, 145.5, 133.1, 130.1, 127.0, 126.9, 
121.5, 120.8, 1152, 114.7, 72.1, 66.6,443, 31.1, 9.0,4.6; 

Anal calcd for C&HaMtCW.l HjO: C, 7335; H, 621; N, 1535. Found: C, 7323; H, 
631;N,1537. 

20 
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Example 138 
2^2-<^lopenlyle%lH-(2-phmoxyetty^ 




5 

According to the general procedure described in Part C of Example 129, 3- 
cyclopentylpropiorryl chloride (1 3 ml, 8.6mmoI) was reacted with N*-<2- 
phenoxyethyI)quinolme-3 ,4-diamme (2.0 g, 72 mmol). The product of fids reaction was 
treated according to the general procedures described in Parts D-F of Example 129. 
10 ■ Recrystalhzalion from acetonitrile provided 0.44 g of the final product, 2-<2- 

cydfmentyle%^l^-phenoxye%r>L5'-mn as a white 

powder, m.p. 165.0°G 

l HNMR(300MH2,DMSO-d«)8 8.17(d, J-8.0HZ, 1H), 7.64 (dd, J = 83, 0.80 Hz, IS), 

7.44 (t, J - 7 3 Hz, 1H), 729-720 (m, 3H), 650 (t, J - 73 Hz, 1H), 6.81 (d, J - 75 Hz, 
15 2H),6.60(s,2H),457ftJ-4.6Hz,2H),4.44(t,J=4.6Hz,2H),3.00(t,J=7.6Hz, 

2H). 151-1.77 (m, 5H), 1.64-1.48 (m, 4H), 120-1.14 (m, 2H); 

,3 CNMR C75 MHz, CDCI3) 1582, 155.0, 151.5, 144.7, 133.6, 129.9, 127.5, 127.4, 127.0, 

122.6, 1215. 119.5, 115 5, 114 J, 66.0, 45.7, 39.8, 335, 322, 26.4, 245; 

MS (CI) m/e 4012336 (4012341 calcdforC2sHjsN 4 0,M-«); 
20 Anal calcd for CaHasW): C, 7457; H, 7.05; N, 1359. Found: C, 74.67; H, 7.1 1; N, 

1357. 
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Example 139 

l^-PhencKyethyl)-2-tetrahydrofuian-3-jd-l/f-imidazo[4 




5 

N^2-phenoxyethyI)qumoline-3 ,4-diammc (1 .6 g, 5.7 mmol) and tetrahydrofaran- 
3-caibonyl chloride (058 ml, 7.3 mmol) were combined and treated according to the 
general procedure described in Example 130. RecrystaHization from acetomtrile provided 
0.3 g of l^^henoxye%I>24etrahydrofuran-3-yl-li^ as 

10 atansoKd,m.p.2355-236.3 0 C. 

l HNMR (300 MHz, DMSO-d*) 6 8.18 (d, J- 7.8 Hz, 1H), 7.63 (dd, J - 8 J, 1.0 Hz, IE), 
7.44 (dd, J - 7.6, 1.0 Hz, 1H), 729-720 (m, 3H), 650 (t, J - 13 Hz, 1H), 6.81 (d, J - 7.9 
Hz, 2H), 6.49 (s, 2H), 5.05 (t; J - 4.9 Hz, 2H), 4.42 (t, J - 4 5 Hz, 2H), 424 (m, 1H), 4.04- 
3.98 (m, 3H), 3.92-3.87 (m, lH)250-230 (m,2H); 

15 ,3 C NMR (75 MHz, DMSO-dj) 158.6, 1552, 152.4, 1455, 1332, 130.1, 127.0. 1263, 
121.6, 1203, 1152, 114.7, 72.1, 68.0, 66.5, 44.4, 36.0, 32.4; 
MS (CI) m/e 375.1808 (375.1821 calcd for C22H23N4O2, M+H); 
Anal calcd for CaHaiN4Oa*025 H3O: C, 69.73; H, 558; N, 14.78. Found: C, 69.90; H, 
551; N. 1450. 
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Example 140 
1 ^-FhOTox)^thyl)-2-phe^^ 




a 

According to tiie general procedure described in Part C of Example 129, benzoyl 
chloride (1.0 ml, 8.5 nnnol) was reacted with l^^-phenaxye&yi)quinolnie-3 ,4-dianrinB 
C2.0ft7.2mmo]). The product of tlria reaction was treated according to the general 
procedures described in Parts D-F of Example 129. Recrystallization from methanol 
provided 0.74 g of die final product, l^-phenoxye%I>2-phenyl-l/f-imidazo[4,5- 
c]9imo]m-4-flxnme, as a tan solid, tap. 1 82.5-1 84.6°G 

'HNMR(300 MHz, DMSOdj) 5 851 (d, J=>73 Hz, 1H), 7.83-7.79 (m, 2H), 7.68-738 
(m, 4H), 7.48 (t, J = 73 Hz, 1H), 729 (t, J = 7 J Hz, 1H), 7.16 (m, 2H), 6.85 (t, J = 73 
Hz, 1H), 6.68 (m, 4H), 5.02 (t, J« 5.1 Hz, 2H), 433 (t J - 5.1 Hz, 2H); 
,3 CNMR(75 MHz,DMSOd4) 1582, 153.6, 1523, 146.0. 133.6, 131.1, 130.8, 1303, 
130.1', 1293, 127.9. 1273, 127.1, 1213, 121.6. 1212, 115.4, 114.7, 66.1,45.6; 
MS (CO m/e 381.1703 (381.1715 calcd for C24H11N4O, M+H); 
Anal calcd for C2«EfeoN|0*0.25 Htf): C, 74.88; H, 537; N, 1435. Found: C, 74.42; H, 
5.10; N, 14.48. 
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Example 141 
4-{p^4-Amino-lif-inudazo[4,5-c] 




5 

Part A 

2^1#-imidazo[4,5^]<p^ (3.0 g, 12.4 mmol) was added to a 

stirring mixture of ot^bromo-/Molunitrile (3.0 g, 15.3 mmol), sodium hydroxide (40 ml* 
50%), dichlaromefeane (40 ml), and benzyltrimefliylannnoniinn chloride (0.02 g, 0. 1 1 

10 mmol). Hie reaction was maintained far 72 hours and then diluted with dichloromethane 
(100 ml) and water (100 ml). The phases were separated and fee aqueous phase was 
extracted wife additional dichloromethane (100 ml). The organic fractions wore 
combined, washed wife water, dried (MgSOj), fi l tere d , and concentrated in vacuo. Hie 
residue was purified by flash cohmm chromatography (silica gel, 9/1 

15 dicUonmiefhane/mefeanol,Rf0.48) to provide 2.66 g of 4-{[2-(lif-miida2o[4 > 5- 
c]quinolin-l -yl)butoxy]mcthyl}benzonitrile. 

Part B 

3-Chloioperoxybcnzoic add (2*2 g, 7.5 mmol, 60% by weight) was slowly added 
20 to a solution of 4-{p^lJ?-imidazo[4,5H:]q^^ (2.6 g, 

73 mmol) in chloroform (70 ml). The reaction was maintained for 2 hours and then 
sequentially washed wife saturated sodium bicarbonate (200 ml), water (2 X 100 ml); 
dried (MgSO*); filtered; and concentrated to provide 2.7 g of fee 5N-oxide product 
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PartC 

/^Tokenesulfonyl chloride (1.43 g, 7.5 mmol) was slowly added over a 20 minute 
period to a chffled (0 °C) mixture of the product from Part B (2.7 g, 73 mmol), 
concentrated ammonium hydroxide (10 ml) and dichloromethane (20 ml). Monitoring by 
5 thin layer chromatography (9:1 dicMortnnethane/methanol) indicated that the reaction was 
complete within minutes. The reaction was warmed to ambient temperature and the 
phases were separated. The organic phase was sequentially washed with sodium 
carbonate (3X), water, and brine; dried (Na 2 S0 4 ); and concentrated in vacuo. Purification 
of me resulting brown oil by flash column chromatography (silica gel, 92/8 

10 dichloromerhane/memanol) followed by multiple recrystallizations from ethyl 
acetate/hexane yielded 0.45 g of 4-{[2^4-ammo-l^-muda2»[4^]qjnnoIin-l- 
yl)butoryJmethyl}benzonitrile as a tan powder, mp. 160.0-1 61.0°G 
l HNMR (300 MHz, DMSO-ds) S 8-41 (s, 1H), 8.20 (d, J - 73 Hz, 1H), 7.67 (m, 3H% 
.7.44 (t, J - 73 Hz, 1H), 731-721 (m, 3H), 6.72 (s, 2H), 53.6 (broad s, 1H), 4.54 (s, 2H), 

15 4.02-331 (m, 2H), 2.07 (m, 2H), 0.87 ft J - 73 Hz, 3H); 

u CNMR(125MHz,DMSO-d < ) 1522, 1452, 143.8, 140.1, 1324, 132.0, 1273, 126.6, 

126.4, 121.0, 1203, 118.7, 115.0, 110.0; 

MS (HQ m/e 371.1754 (371.1746 calcd for CjjHziNjO); 

Anal calcd for CaHaiNjO: C, 71.14; H, 5.70; N, 18.85. Found: C, 70.78; H, 5.65; N, 
20 1831. 
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Example 142 

4K{[(2^2<4-Ammo4^ 




(220-2^1H-imidazo[4^]qu^ (136 g, 53 xnmol) was reacted 

according to the general procedures described in Parts A and B of Example 141 to provide 
1.60 g of the SN-axide product 

Trichloroacetyl isocyanate (0.77 ml, 6.5 mmol) was added dropwise to a solution 

10 of the 5N-oxide (1.60 g) and dichloromethane (25 ml). The reaction was maintained 

overnight and then concentrated in vacuo. The resulting red oil was dissolved in methanol 
(25 ml) and sodium methoxide (4.0 ml, 21 % in methanol) was added dropwise. The 
reaction was maintained for 23 days. The solvent was removed in vacuo and the crude 
product was purified by flash column chromatography (silica gel, 92/8 

15 dichloromethane/methanol) followed by reciystallization from methyl acetate to yield 4- 
({[(2R)-2^4Huri^ as a 

white solid. The enantiomeric excess (ee) of the final product was determined to be 
greater than 99% based on liquid chromatography (column: QHRALCEL® OD-RH; 
eluent 90/10/0.2 pentane/methanoVtrietfaylamine; flow rate 2 ml/min, Rt 7.8 minutes). 

20 l H NMR (500 MHz, DMSO-d^) 6 839 (a, 1H), 8.20 (d, J - 7.8 Hz, 1H), 7.69 (d, J - 8.1 
Bz, 2H), 7.63 (dd, J«83, 1.1 Hz, 1H), 7.45-7.42 (m, 1H), 731 (d, J - 8.1 Hz, 2H), 7.23 
(m, 1H), 638 (a, 2H), 527 (broad s, 1H), 437 (s, 2H), 4.03 (dd, J - 103, 6.8 Hz, 1H), 
333 (dd, J -103, 3.9 Hz, 1H), 2.09 (m, 2H), 0.89 (t, J - 73 Hz, 3H); 
Anal calcd for CnHaNjO: C 71.14; H, 5.70; N, 18.85. Found: C, 71.00; H, 5.66; N, 

25 18.64. 
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Example 143 

4K{[(^2^4-Ainm^ 



5 




(2i)-2^1Jf-imida2»^^ (13 g) was reacted according 

to the general procedure described in Example 142. Recrystallization of the final prodnct 
from ethyl acetate/hcxanes provided 02 g of 4^{[(ZS)-2^4-amino-l^iimdazo[4 > 5- 

10 c]qamolin-l-yI)bi^ as a white solid. The enantiomeric excess 

(ee) of fee final product was determined to be greater A™™ 99% based on liquid 
chromatography (column: CHIRALCEL® OD-REfc eluent 90/10/02 
pentane/metianol/triethylaimne; flow rate 2 ml/mm, R< 8.7 minutes). 
'H NMR (500 MHz, DMSO-d«) 8 8.40 (a, 1H), 820 (d, J - 8.0 Hz, 1H), 7.70 (d, J-82 

15 Hz,2H),7.63 (dd, J-82, 1.1 Hz, 1H), 7.46-7.41 (m, 1H),721 (d, J -82 Hz, 2H), 723 
(m, 1H), 6.62 (s, 2H), 527 (broad a, 1H), 427 (a, 2H), 4.04 (dd, J- 102, 6.7 Hz, 1H), 
323 (dd, J -102, 32 Hz, 1H), 2.10 (m, 2H), 0.88 (t, J - 72 Hz, 3H); 
Anal caled for CaHnNsO: C, 71.14; H, 5.70; N, 18.85. Found: C, 71.10; H, 528; N, 
1826. 
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I 

Example 144 




5 PartA 

Propargyl bromide (10.0 ml, 89.81101101, 80% in toluene) and 
benzyltrimeftylammonium chloride (0.60 g, 32 mmol) were dissolved in dichloromefeane 
(130 ml). The solution was treated wife sodium hydroxide (130 ml, 50 % w/w in water). 
2-[2^-MefeoxyefeyI>lif-imidazo[4^ (20.0 g, 73 .7 mmol) was 

10 added and fee mixture was vigorously stirred for 18 hours. Thin layer chromatography 
(9/1 cUorofionn/mefeanoI) indicated complete conversion. The mixture was diluted wife 
water (200 ml) and the phases were separated. The aqueous fraction was extracted wife 
ndrKt irmal ^VTiTfYmn Hh<mft (3 t 1 SO ml). The combined organic fractions were washed 
wife brine (1 00 ml), dried (Na 2 SCU), filtered and concentrated to yield 22.7 g of 2-{2- 

15 mefeoxyefeyl>U[2-<prop-2-ynyloxy)efe as an orange 

solid. 

'HNMR(300 MHz, DMSOd^) 5 9.15 (a, 1H), 8.40 (m, 1H), 8.15 (m, 1H), 7.73-7.64 (m, 
2H), 4.89 (t; J-53 Hz, 2H), 4.10 (d, J -2.4 Hz, 2H), 355 (t, J» 5.1 Hz, 2B), 3.89 (t, J- 
65 Hz, 2H), 3 36 (t, J - 2.4 Hz, 1H), 332 (s, 3H), 327 (t, J « 65 Hz, 2H). 
20 PaxtB 

(22.7 g, 73 .4 mmol) was dissolved in chloroform (3 00 ml) and chilled in an ice water bath. 
3-CMoroperaxybenzxric acid (17.0 g, 1275 mmol, 77 % max) was added in small portions 
over 30 minutes. Analysis by thin layer chromatography (9/1 chlorofbrm/mefeanol) at 30 
25 minutes indicated feat there was still starting material present Additional 3- 

chloroperoxybenzoic acid (7.00 g, 52.7 mmol, 77 % max) was added. After 2 hours, the 
reaction was warmed to ambient temperature and quenched by fee addition of saturated 
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sodium bicarbonate (100 ml). The aqueous and organic fractions were separated and the 
aqueous fraction was extracted with additional chloroform (2 x 50 ml). The combined 
organic tractions were washed with water (100 ml), brine (100 ml); dried (Na 2 S0 4 ); 
filtered; and concentrated in vacuo to provide a dark orange solid. X H NMR indicated less 
S than 5 % 3-chlorobenzoic acid in the crude product The material was used without 
farther purification, 

*H NMR (300 MHz, DMSCWd 5 8.56 (s, 1H), 833 (d, J - 7.7 Hz, 1H), 7.99 (d, J - 73 
Hz, IBfc 738-730 (m, 2H), 4.40 (t, J -4.8 Hz, 2H), 3.53 (d, J- 2.1 Hz, 2H), 3.47 (t, J - 
45 Hz, 2H), 3.40 (t, J - 63 Hz, 2H), 2.88 (t, J - 2.0 H^ 1H), 2.84 (s, 3H), 2.78 (t, J - 63 
10 Hz,2H). 
Parte 

Under an atmosphere of nitrogen, 2^-methoxyethyl)-l-[2-(piop-2- 
ynyloxy)ethyI]-lJf-i^^ (137 g, 4.83 xnmol) was dissolved 

in dichloromethane (25 ml). Trichloroacetyl isocyanate (0.80 ml, 6.71 mmol) was added 

IS dropwise via syringe. The reaction was stirred far 1 hour and then the volatiles weie 
removed in vacuo. The resulting residue was treated with methanol (15 ml) forming an 
orange suspension. A solution of sodium methoxide (25 % in methanol) was added slowly 
via syringe. The reaction became a daric orange solution* After 1.5 hours the reaction 
was quenched by the slow addition of saturated ammonium chloride solution (10 ml). The 

20 methanol was removed in vacuo. The aqueous residue wes extracted with 

dfchloraniBthfflfl (3 x 1 Q ml) and tha organic factions Wfflff COTnhtTW»d and muhtA with 
water (10 ml) and brine (10 ml). The solution was dried (Na^SCU), filtered and 
concentrated in vacuo to yield the crude product as an orange solid. RecrystaUization 
from propyl acetate provided 0.78 g of 2^-methoxyethyl)-l-[2^prop-2-ynylc^)ethyl]- 

25 Lff-miidazo[4^^]qurnoKrt4-arnrne as off-white crystals. 

'HNMR (300 MHz, DMSO-ds) 8 8.05 (d, J « 73 Hz, 1H), 7.61 (d, J - 72 Hz, 1H), 7.42 
(t, J - 7.8 Hz, 1H), 723 & J - 73 Hz, 1H), 6.44 (bs, 2H), 4.78 (1, J - 52 Hz, 2H), 4.1 1 (d, 
J-2JHz,2H) > 3^1(t,J-5.5Hz.2H), 3.83 (t, J- 6.7 Hz, 2H), 337 ft J-2.6HZ, 1H), 
3J0 (a, 3H), 320 (t, J - 6.8 Hz, 2H); 

30 MS(CI)m/e325(M+H); 

Anal calcd for GaHaMOi: C, 66.65; H, 621; N, 1727. Found: C, 6634; H, 6.05; N, 
16.96. 
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Example 145 
2^ethyM-£-{[(2E)-3-pheirytp^^ 

82X11210 




5 

PaitA 

Using tic general method of Example 1 Part B, 2^«4ne^l-lJ?-imidazo[4 f 5- 
c]qumolm-l-yI)etiiyl acetate (12.0 g, 44.56 mmol) was oxidized to provides .7 g of 2-(2- 
me%l-5^do-liWmidazo[4^ acetate as a brown solid. Material 

10 was tiscd without farther purification. 
PaitB 

A dried round bottom flask was charged wiflh a stir bar, 2-<2-mefhyl-5-oxido- Lff- 
Mdazo[4^]quiiiolin-l-yl)eflxyl acetate (8.7 g, 30.49 mmol), anhydrous 
dmetfaylfbnnamide (80 mL), and anhydrous toluene (100 mL) under nitrogen. To this 
IS brown mixture was added phosphorus oj^chloride (3.1 mL) by syringe at aanbiert 

temperature. The reaction solution cleared in a couple of minutes and a slight exofherm 
was observed. The reaction was judged to be complete after 30 minutes. The volatiles 
were removed under reduced pressure. The resulting brown solid was partitioned between 
(Hchloromethane and 4% aqueous sodium bicarbonate to a pH of ~8. The aqueous layer 
20 was extracted with dichloromethane (5x). The organic fractions were combined, dried 
uritii anhydrous sodium sulfate, concentrated under reduced pressure and dried overnight 
at ambient temperature under reduced pressure to provide 92 g of 2-(4-chloro-2-mefliyl- 
lif-imidazo[4,5-c]quinolin- 1 -yl)eftiyl acetate as a brown oiL 
MS (CI) for CisH 1 4dN 3 0a m/z 304 (MH*), 262, 218 
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Part C 

A round bottom flask was charge with a stir bar, 2-<4-chloro-2-mcthyl-l^T- 
imidazo[4,5^]qamolin-l-yI)etiiyl acetate (92 & 30.5 mmol), methanol (200 mL) and 
potassium carbonate (0.4 & 3.0 mmol). The reaction was judged complete after stirring 

5 for 5 hours at 26 °C. The solution was partitioned between chloroform and brine. The 
organic layer was removed and the aqueous fraction extracted with chloroform (6x). The 
organic fractions were comb i ne d , dried wife anhydrous sodium sulfate and concentrated 
under reduced pressure to approximately 200 mL when crystallization was observed. The 
solution was stoppered and maintained at ambient temperature for 24 hours. The resulting 

10 fine white crystals were collected by filtration to provide 4.49 g of 2-(4-chloro-2-methyl- 
lH-imidazo[4^]quinoKn-l-yI)eftmoL' 
MS (d) for C13HUCIN3O m/z 262 (MH*X 218 
PartD 

A round bottom flask was charge wife a stir bar; 2<4rchloro-2-mefeyi- Lff- 
15 imidazo[4 t 5-c]quinolm-l-yl)efeanol (3.9 & 14.9 mmol), dichloromethane (125 mL), 

aqueous sodium hydroxide (50%, 125 mL), benzyltrimethylannnonium chloride (0.55 g, 
0.003 mmol) and stirred vigorously at ambient temperature. To this mixture was added 
cixmamyl bromide (8.8 & 44.71 mmol) as a solid After 45 minutes the solution was clear 
and fee reaction was judged complete. The solution was poured into ice water (200 mL), 
20 fee organic layer separated and was drawn off. The aqueous solution was extracted wife 
dichloromethane (4x). The organic layers were c ombined, washed wife brine, dried wife 
anhydrous sodium sulfate, and concentrated under reduced pressure. The resulting orange 
oil was purified by chromatography over silica gel (dichloromethane, followed by 98/2 
dichloromefeane/mcfeanol). The resulting oil was triturated wife ethyl ether and fee 
25 resulting solid was collected by filtration and dried to provide 4.22 g of 4-chloro-2 - 
mefeyl-l^-{[(2E>3-phenyipro^ as a 

white solid. 

MS (d) for C22H20CIN3O m/z 378 (MH*), 262, 228 
PartB 

30 4-Chloro-2-methyi-l^-{[(^ 

c]qumoline (2.12 g> 5.61 mmol), was combined wife an ammoma/mefeanol solution (7%, 
70 mL) in a bomb and heated to 150 °C for 16.5 hours and cooled to ambient temperature. 
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Analysis indicated that the reaction was incomplete. The solution was concentrated under 
reduced pressure to ~ 10 mL, diluted with ammonia/methanol (7%, 50 mL) and reacted in 
a bomb at 150 °C for 8.5 hours to complete the reaction. The solution was pExtitioned 
between dichloromethane and saturated aqueous sodium bicarbonate and the organic layer 

5 removed. The aqueous layer was saturated with sodium chloride and extracted with 
dichloromethane (3x). The organic fractions were combined, dried with anhydrous 
sodium sulfate and concemtrffted under reduced pressure. The resulting brown solid was 
recrystalized from methanol to provide 0.963 g of2-me%l-l-{2-{[(2EHi?henylprop-2- 
enyQaxy}efiry])4J&nridazo[4^^ as a white solid, m.p. 111.8-112.5 

10 °a 

Analysis. Calculated for CoHaNVO: %C, 73.72; %H, 6.19; %N, 15.63. Found: %C, 
73.48; %H, 625; %N, 15.57 

'HNMR (300 MHz, DMSO-ds) 5 8.08 (d, J -7.5 Hz, 1 H), 7.61 (d, J= 8.1 Hz, 1 H), 7.40 
(t, J« 5.6 Hz, 1 H), 7.18-7 30 (m, 6 H), 6.51 (s, 2 H), 631 (d, J- 162 Hz, 1H), 6.17 (dt, 
15 W5.6,53Hz,lH),4.76(tiJ-5.0Hz,2H),4.05(d,J-3^Hz,2H),3Jl(t,J-5.6,2 
H), 2.64 (s, 3 H) 

MS (G) for C22HBN4O m/z 259 (ME 4 ), 243, 199 

• 

Example 146 

20 2-meifcyl-l-{2^(3^hcny^ 

cjQu moH tt ^ M Binino 
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Part A 

Using the general method of Example 115 Fart C, the 4-anrino group was 
introduced to 2H7-mc%l-5^dcHlff-mudazo[4^^]quinolin-l -yl)ethyl acetate (8.47 & 
29.71 nnno l). The resulting brown oil was purified by trituration wife acetomtrfle and 
5 dried to yield 3.583 g of 2^4-annno-2-methyl-l^ 
acetate as a tan solid 

MS (CI) for C15H16CIN4O2 m/z 285 (MET*), 270, 199 
PartB 

A Pair flask was charged with 2^4-4nnnu>-2-xxiet^ 
10 yl)e&yl acetate (3.61 ft 12.64 nnnol), trifhioroacetxc acid (50 mL) and purged wife 

nitrogen. To feis solution was added platinnm(IV) oxide (0.5 g). Hie reaction was judged 
to be complete after 13 days of hydrogcnation at ambient temperature. The solution was 
filtered and the volatfles removed under reduced pressure. The resulting brown oil was 
partitioned between dichloromethano and saturated aqueous sodium bicarbonate to a pH of 
15 ~8. The layers were separated. The aqueous layer was extracted wife dichloromethano 
(4x). The organic fractions were combined, dried wife anh ydrou s sodium s ulfate and 
concentrated under reduced pressure. The resulting white solid was purified by 
recrystallization from ethyl acetate/mefeanol (9/1) and dried to provide 0 .98 g of 2^4- 
amino-2-methyl^J,8,9-tet^ as a white 

20 solid 

MS (0) for CuHi^NiO m/z 247 (MH*), 203 
PartC 

Using fee general method of Example 1 Part A, 2^4-ammo-2-mefeyl-6,7,8,9- 
tetrabydro-liT-imid^ (0.763 g, 3.098 mmol) was reacted 

25 wife propargyl bromide (80% in toluene, 1 .1 mL, 929 mmol) to provide 0.42 g of 2- 
methyl-l^-(prop-2-ynylGxy) 
amine as a brown oiL 

MS (CQ for CitfB^oN 4 0 m/z 285 C^H 4 ), 247, 183 
PartD 

30 Using fee general mefeod of Example 12 Part A, 2-meftyl- 1 -[2-(prop-2- 

ynyloxy)efeyl]^,7,8>tetrahydro-lif-irmda^ (0396 & 1.392 

mmol) was reacted wife iodobenzene (0.17 mL, 1 .532 mmol) at ambient temperature. 
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After 1 8 hours the reaction was incomplete. The solution was heated to 50 °C for 3 hours 
to complete the reaction. The volatiles were removed under reduced pressure. The 
resulting oil was partitioned between dichloromethane and 4% aqueous sodium carbonate 
and fee organic layer removed. The aqueous layer was extracted with djchlorometfaanc 

5 (3x). The organic fractions were combined, dried with anhydrous sodium sulfite and fee 
volatiles were removed under reduced pressure. The resulting oil was purified by 
chromatography over silica gel (95/5 dichloromethane/methanol). The resulting white 
solid was dissolved in dicUoromethane (2mL)and reacted with 1M HQ in ether (2 ml). 
The volatiles were removed under reduced pressure and fee resulting solids recrystallized 

10 from methanol to provide 0.1089 g of 2-methyl-l-{2-[(3-phenylprop-2-ynyI)oxy]ediyl}- 
6,7,8,9-tetrahydro-lJEM^ (hydrochloride^ as a tan solid. 

Analysis. Calculated for C22B&N4O (HCI) xs (HiO)^: %C, 59.74; %H, 6.22; %N, 12.67; 
%C1, 15.23. Found; %C, 59.72; %H, 6.04; %N, 12.65; %C1, 1459 
l U NMR (300 MHz, DMSOhJj) 6 753 (s, 2 H), 7.36-7.40 (m, 3 H), 728-730 (m, 2 H) t 

15 4.56ft J-5.0Hz.2H), 435 (s,2H) t 3.88(t; J-5J Pz,2H),2^2(s,2H),2.69(s,2H), 
2.60(s,3H),1.73(s,4H) 
MS (O) for CaJBwNiO m/z 361 <MH*), 247, 199 



20 CYTOKINE INDUCTION IN HUMAN CELLS 

An in vitro human blood cell system k used to assess cytokine induction. Activity 
is based on the measurement of interferon and tumor necrosis factor (a) (IFNandTNF, 
respectively) secreted into culture media as described by Testerman et aL In "Cytokine 
Induction by the Tmmimomodolators Imiqmmod and S-27609", Journal of Leukocyte 

25 Biology, 58, 365-372 (September, 1995). 
Blood Cell Preparation for Cuhure 

Whole blood from healthy human donors is collected by venipuncture into EDTA 
vacutainer tubes. Peripheral blood mononuclear cells (PBMCs) are separated from whole 
blood by density gradient centrifkgation using Histopaque®-1077. The PBMCs are 

30 washed twice with Hank's Balanced Salts Solution and then are suspended at 3-4 x 10 6 

cclls/mL in RPMI complete. The PBMC suspension is added to 48 well flat bottom sterile 
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tissue culture plates (Coster, Cambridge, MA. or Becton Dickinson Labware, Lincoln Park, 
NJ) containing an equal volume of RPMI complete media containing test compound. 
Compound Preparation 

The compounds are sohibilized in dfcne&yl sulfoxide (DMSO). TheDMSO 
concentration should not exceed a final concentration of 1% for addition to the cultnxe 
wells. 



The solution of test compound is added at 60 jiM to the first weD containing RPMI 
complete and serial 3 fold dilutions are made in the wells. The PBMC suspension is then 
10 added to the wells in an equal volume, bringing the test compound concentrations to the 
desired range (0.12 to 30 fiM). The final concentration of PBMC suspension is 1 JS-2 X 
10 6 ceQsAnL. Hue plates are covered with sterile plastic lids, Frfa ffd gently and th en 
incubated for 1 8 to 24 hours at 3 7°C in a 5% carbon dioxide atmosphere. 



15 Following i ncu b a t i o n the plates are cezrtrifhged for 5*1 0 minutes at 1000 rpm 

(~200xg)at4°C. The cell-free culture supernatant is removed with a sterile 
polypropylene pipet and transferred to sterile polypropylene tubes. Samples are 
maintained at -30 to -70°C until analysis. The samples are analyzed for interferon (a) and 
for tumor .necrosis factor (a) byELISA 

20 Interferon fort and TumorNecrosis Factor ftrt Analysis bv ELTS A 

Interferon (a) concentration is determined by ELLS A using a Human Multi-Species 
IritfiomPBL Biomedical Laboratories, New Brunswick, NJ. Results are expressed in 
pg/mL. 

Tumor necrosis factor (a) concentration is determined using ELBA kits available 
25 from Genzyme, Cambridge, MA; R&D Systems, Minneapolis, MN; or Pharmingen, San 
Diego, CA Results are expressed in pgAnL, 

The table below lists the lowest concentration found to induce interferon and die 
lowest concentration found to induce tumor necrosis factor for each compound. A u * n 
30 indicate that no induction was seen at any of the tested concentrations; generally the 
highest concentration tested was 10 or 30 |iM. 
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Cytokine Induction in Human Cells 


Example 


Lowest Effective Concentration QiM) 


Number 




Tumor Necrosis Factor 


i 


0.12 


1.11 


2 


1.11 


• 


3 


0.12 


333 


4 


0.12 


* 


5 


0.12 


i.u ; 


6 


0.12 


* 


7 I 


1.11 


037 


8 


1.11 


10 


9 


* 


• 


10 


1.11 


10 


11 


1.11 


* 


12 


10 


* 


13 


10 


10 


14 


10 


10 


15 


0.12 


* 


16 


0.01 


037 


17 


0.12 


037 


18 


0.12 


1.11 


19 


037 


• 


20 


* 


* 


21 


0.12 


* 


22 


0.12 


037 


23 


1.11 


• 


24 


0.12 


* 


25 


0.12 


• 
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Cytokine Induction in Human Cells 


Example 
Number 


Lowest Effective Concentration (pM) 




Tumor Necrosis Factor 


26 


0.12 




27 


0.12 


j — 


28 


10 


— 


29 


* 





30 


333 




31 


* 


j 


32 


10 


; 


33 


* 


• 


34 


• 




35 


"i 





36 


* 


._ .. , 


37 


* 




38 


10 




39 


Y 11 




40 


012 




41 


1 11 
1*11 


DM 


•fa 


o!^7 




43 


037 




45 


037 




46 


0 01 




47 


0.12 


• 


48 


0.12 




49 


0.04 




SO 


333 




51 


037 




52 


1.11 




53 


1.11 




54 


0.12 
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Cytokine Induction in Human Cells 


Example 


Lowest Effective Concentration Q*M) 


Number 


Interferon 


Tumor Necrosis Factor 


55 


* 




56 


1.11 


Id • 


57 


* 


30 


58 


3.33 




59 


1.11 


— 


60 


1.11 


J . 


61 


333 




62 


* 


J .33 


63 


* 




64 


3.33 




65 


1 11 


» j 


66 






67 


* 


30 


68 






69 


i ii 

4.* A 




70 






71 


3.33 




72 


1 11 





73 


1 11 




74 


0.37 


I 


75 


*' 





76 


1.11 


* 


77 


0.12 




78 


* 




79 


* 




80 


• 




81 


1.11 




82 


* 
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Cytokine induction in Wim^im Cells 


Example 
Number 


Lowest Effective Concentration (uM) 


Interferon 


Tumor Necrosis Factor 


83 


037 


* 


84 


037 


♦ 


85 


037 


* 


86 


037 




87 


1.11 


• 


88 


037 




89 


037 


1A 


90 


0.12 


in 


91 


037 


in 


92 


333 


f ^ 11 


93 


0.12 


! in 


94 


0.01 




95 


1 11 




96 


012 


1ft 


97 


1 11 




98 


ft T7 




99 


037 




100 


• 




101 


0.04 • 


in 


102 


037 




103 


• 


in 


104 


0.12 


10 


105 


037 


1.11 


106 


037 


* 


108 


0.00017 


0.04 


109 


0.01 


037 


no 


333 


• 


111 


333 


* 
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Cytokine Induction in Human Cells 



Example 


Lowest Effective Concentration (uM) 


Number 


Interferon 


Tumor Necrosis Factor 


112 


* 


* 


113 


1.11 


* 


114 


0.12 


037 




0.12 


1.11 


116 


* 


* 


117 


* ' 


* 


118 


0.01 


0.04 


119 


0.01 


0.12 


120 


0.01 


,0.01 


121 


0.01 


0.04 . 


122 


0.01 


•0.12 


. 123 


0.12 


10 


124 


1.11 


10 j 


12S 


0.01 


0.37 


126 


0.04 


0.04 


127 


0.01 


0.12 


128 


• 


* 


129 


0.01 


0.04 


130 


333 


333 


131 


* 


10 


132 


0.01 


333 


133 


333 


• 


134 






135 


m 




138 


1.11 




139 


* 




140 


* 




141 


0.12 


0.12 
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Cytokine Induction in F^tt"^ Cells 


Example 
Number 


Lowest Effective Concentration (uM) . 


T jaifilU LII 

iii i pncnyn 


Tumor Necrosis Factor 


142 


0.04 


0.04 


143 


1.11 


3.33 


144 


0.01 


0.04 
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WHAT IS CLAIMED IS: 

1. A compound of the formula Q): 



10 




wherein: Xia-^HRar, <^HR3Hd^ • 
Ri is selected ftom the group consisting o£r: 
-alkenyl; 
-aqftand 

15 -R^aryl; 

Ki is selected from the group consisting o£ 
-hydrogen; 
-alkyl; 
-alkenyl; 

20 -aiyi; 

-heteroaryl; 

-heterocydyl; 

•attyi-Yndkyi; 

-alkyl-Y- aDcenyl; 
25 -alkyl-Y-aryi; and 

-alkyl or alkenyl substituted by one or more substituents selected 
• j&om the group consisting o£ 



-halogen; 
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-CO-N(Ra)fi . 
-CO-Ct-ioattyl; 
-CO-O-Q-ioattyl; 
5 -N 3 ; 

-heteroaiyl; 
-heterocyclyl; 
-CO-aiyI;md 
10 -CO-hoteroaryl; 

R» is alkyl or alkonyl, which may be interrupted by one or more 
-O- groups; 

each Ba is independently H or C wo alkyl; 
each Y is independently -O- or -S(0>w- ; 
IS ftis0to4;and 

each R present is independently selected from the group consisting of Cuo 
alkyl, Cmo alkaxy, hydroxy, halogen and trifloaramethyl; 
or a phannaceutically acceptable salt thercofl 

20 

2. A compound or salt of claim 1 wherein Ri is-alkyl-exyL 

3. A compound or salt of claim 1 wherein Ri is -(CH^T-phenyL 

25 4. A compound or salt of claim 1 wherein Ri is ^CHiOaj-substrtated phenyl 

5. A compound or salt of claim 1 ^ierem Xia«CH(allqyO(aIiyl>- wherein the alkyl 
gioups can be the same or different. 



30 6. A compound or salt of claim 1 wherein X is -CHr-CH*-. 



7. A compound or salt of claim 1 wherein X is -CHCCiHsXCHa)-. 
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8. A compound or salt of claim 1 wherein is H. 

9. A compound or salt of claim 1 wherein Ra is alkyL 

10. A compound or salt of claim 1 wherein R2 is -alkyi-O-alkyL 

11. A compound of the formula (E) 




wherein X is -CHR3-, -CHR 3 -aIkyi-, or-CHR3-aIkcnyls 
Rio is selected fiom the group consisting ofi 
-H; 
-aDqyl; 

-alkenyl; and 

» 

Ri is selected fiom the group consisting o£ 
-hydrogen; 
-aikyU 
-aDcenyl; 

-heteroaryl; 
-heterocyclyl; 
^Ikyl-Y-alkyl; 
-alkyl-Y- alkenyl; 
t -alkyl-Y-aryl; and 
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• 

-alkyl or aEcenyl substituted by one or more substituents selected 
from the group consisting o£ 

-OH; 

-halogen; 

5 -N(R3)z; 

-CO-Cwo alkyl; 
-CO-O-Cwo alkyl; 
-N 3 ; 

10 -axyl; 

-heteroaryl; 
-heterocyclyl; 
-CO-aryl;and 
^CWboteroaiyl; 

15* *ais0to4; 

each Y is independently -43- or ^Otas 
each B3 is independently H or Cmo alkyl; and 

each R present is independently selected fioin the group consisting of Cmo 
alkyl, Cmo alkoxy. hydroxy, halogen and triflnoromethyl; 
20 or a pharmaccutically acceptable salt fhereo£ 

12. A compound of claim 11 wherein Rio is aryL 

13. AwmiKnnriarsdtofclam^ 

25 

14. A compound or salt of claim 11 wherein R w is ^GH^Jw^stitutedphei^ 

15. A compound or salt of chum 11 wherein X is -CH(alkylXalky^ wherein the 
alkyl groups can bo the same or different 

30 

16. A compound or salt of claim 11 whercmXis-CHr-CHr-- 
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17. * A compound or salt of claim 11 wherein X is -CH(CaH5)(CH2>"- 

18. A compound or salt of claim 11 wherein Rj is H. 



S 19. A compound or salt of claim 11 wherein is alkyL 

20 . A compound or salt of claim 1 1 wherein R* is alkyl-O-alkyL 



21. Acampotariofthefirax^(ni) 




wherein: X is -CHRr-, -CHRj-alkyl-, or-<SnVraIkenyl-; 
Ri is selected from the group consisting o£ 
-aryl; 

IS -aBoenyl; and 

-Rr-aryi; 

Ra is selected from the group consisting o£ 
-hydrogenj 
-alkyl; 

20 -alkenyl; 

-wyi; 

•hflterosxyli 
-hsterocyclyl; 
-alkyl-Y-alkyl; 
25 .-attyl-Y-aiyl; 

- alkyi-Y- alkenyl; and 
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-alkji or alkcnyl substituted by ono or more substxtuents selected 
from flic group consisting ofi 

-OH; 

-halogen; 

5 -NCRaJa; 

-CONORS 
-CQ-Cwoaftyl; 

-Ni: 

10 -oyi; 

-heteroaiyl; 
-heterocyclyl; 
l-CO-flxyl; and 
-CO-heteroaiyl; 

IS R4 is alkyl or alkcnyl, which may be iuteiiuyted by one or more 

*-0— groups; 

each R3 is independently H or Cmo alkyl; 
each Y is independently -O- or-S(0)w-; 
n is 0 to 4; and 

20 ' each R present is independently selected from the group consisting of Cmo 

alkyl, Cmo aDcoxy, h ydroxy , halogen and trifluoiomethyl; 
or a phannaceutically acceptable salt thereof 



25 



22. A compound or salt of claim 21 wherein B4 is ^CH2)o-3 — substituted phenyl 

23. A comp o un d or sah of claim 21 wherein Ri is H or alkyl 

24. A compound or salt of claim 21 wheremRais-alkylrO-alkyL 
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25. A compound of the formula (TV): 




0—(CHa)i.i(j — C=CRt 0 
<JV) 



5 wherein: X is -CHR3-, -CHRralkyi-, or -CHR 3 -aIkBiiyi-; 

Bio is selected from the group consisting ofi 
-H; 

-alkenyi; and 

10. : / -«yl; • . 

Si is selected from the group consisting ofi 
-hydrogen; 
-alkyl; 
-alkenyi; 

IS -axyl; 

-heteroaxyi; 

-beterocydyl; 

-aBcyl^Y-«Ikyi; 

-alkyl-Y-eryl; 
20 , -alkyl-Y? alkenyi; and 

-alkyl or alkenyi substituted by one or more substituents selected 

from fhe group consisting ofi 
-OH; 
-halogen; 

25 -N(Ra)j: 

-CO-NCR^ 
-CO-Cmo attyl; 
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-CO-O-Cmo aftyl; * ' 
-N 3 ; 

-hetexoaiyl; 

5 -heterocydyl; 

-CO-aryl;and 
-CO-heteroaiyl; 
each Ba is independently H or Cuodkyl; 
each Y is independently -O- or - S(0)(«-; 
.10 nis0to4;and 

each R present is independently selected fiom the group consisting of Ci-io 
alkyl, Cmo aDccxy, hydroxy, halogen and trifluoramethyl; 
or a pharmacetxticalty acceptable salt thereof. 

15 : 26. A pharmaceutical composition comprising a therapeutically effective amount of a 
oampound or salt of claim 1 and a phannaceuticallyacceptabk earner. 

27. A pharmaceutical composition comprising a therapeutically effective amount of a 
compound or salt of claim 1 1 and a pharmaceutical^ acceptable carrier. 

20 

28. A pharmaceutical composition comprising a therapeutically effective amount of a 
pompound or salt of claim 21 and a pharmaceutical^ acceptable earner. 

29. A method of induci ng cytokine biosynthesis in an animal comprising administering 
25 a therapeutically effective amount of a compound or salt of claim 1 to the animal 

30. The method of claim 29 wherein the cytokine is IFN-cl 

31. A tnefl|ft>ii iyFymiiiffing flytnlntw Kinflyfrfliftgifl ii^ TOTTP fl l CCff PpT^**fo g flAmmateritig 

30 a therapeutically effective amount of a compound or salt of claim 11 to the animal. 



32. The method of claim 31 wherein the cytokine is IFN-cl 
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33. A method of treating a viral disease in an animal comprising administering a 
therapeutically effective amount of a compound or salt of claim 1 to the «nmst} 1 

5 34. A method of treating a neoplastic disease in an gnfmql c ompri sing administering a 
therapeutically effective amount of a compound or salt of claim 1 to the animaL * 

35, A TOfffllfl^ flf tT^ 8 ^ 111 ^ ^ VH™^ tti nr\ anfmwl e nni|n iiririg n^lrniiiiH|prtngr n. 

therapeutically effective amount of a compound or salt of claim 11 to the animaL 

10 

36. A method of treating a neoplastic disease in an btwthm^ comprising adminis t ering a 
therapeutically effective amounfof a compound or salt of claim 1 1 to the animaL 

37* A method of inducing cytolono biosynthesis m an apjmaJ comp rising adm inistering 

IS a theraputicaOy effective amount of a compound or salt of claim 21 to the animaL 

♦ 

38. The method of claim 3 7 wherein the cytokine is IFN-cu 

39. A method of treating a viral dis ease in an annual comprising administering a 
20 therapeutically effective amount of a compound or salt of claim 2 1 to the animaL 

40. A method of treating a neoplastic disease in an animal comprising administering a 
therapeutically effective amount of a compound or salt of claim 21 to the animaL 

25 41. A compound of the formula (V): 
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Xis-CHRj-, -CHRj-alkyi-, or-CHRralkenyH 
Ri is selected fiom flia group consisting o£ 

-aiyl; 

-alkenyl; 

-lU-eiyi; and 

-(CHWmo-G^-Rio; 

Rx is selected fiom the group consisting o£ 
-hydrogen; 
-alkyl; 
-alkenyl; 

•-nyi; 

-heteroaxyl; 
•ieterocyclyl; 

^Ikyl-Y-alkyl; 
• . . • * 

ndkyl-Y- alkenyl; 

-alkyl-Y-oryl; and 

-alkyl or aDcenyl substituted by one or 0010 sttlyfflifaftpfo selected 
fiom the group consisting of. 
-OH; 



-K(Ra)a; 

-C0-N(R3)i; 

-CO-Cno alkyl; 

-CO-0-Cj.io alkyl; 

•Ns; 

-nyU 

-heteroaxyl; 
-heterocyclyl; 
•CO-axyl; and 
-COheteroaryl; 

R4 is alkyl or aDcenyl, which tnay be interrupted by one or more 
— O— groups; 
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eachBaisindopendentfyHorCi.tqalkyl; 

Ri o is s elected from &e group c onsisting of H, alfcyl, alkenyl and aryl; 
each Y is independently -O- or -S(0)o-a-; 
nis0to4; and - 

each R present is independently selected from the group consisting of Cmo 
alkyi, Cwo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutical^ acceptable salt thereof 

42. A compound of the formula (VT): 



10 




(VD 



X is -CHR3-. -CHRralkyi-, or-CHRa-alkBnyl-; 
R& is selected from the group consisting o£ 
15 -axyi; 

-alkenyl; 
-Rr-oryl;and 

-(OHOwo-CsC-Rw; 
Ra is selected from the group consisting ofi 
20 -hydrogen; 

-alkenyl; 
• -eiyi; 

-heteroaijd; 
25 -heterocyclyl; 

-aDcyl-Y-alkyl; 
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ndkyl-Y-alkenyl; 
-alkyl-Y-aryl; and 

- alkyl or alkenyi substituted by ono or more substitucnts selected 
fr om the group consisting ofi 

-OH; 

-halogen; 

-CO-Cwoalkyi; 
-CO-O-C W Q alkyl; 
-N 3 ; • 

-heteroaryl; 
-heterocyclyl; 
-CO-aryl; and :> 
-CO-heteroaiyl; 

B4 is alkyl or alkenyi, winch may be i ute trupted by one or more 
-O- groups; 

each Ba is independently H or Cmo alkyl; 

Rio is selected from the group consisting of H, alkyi, alkenyl and aiyl; 

each Y is independently tO- or-S(0>«-; 

nis0to4;and 

each R present is independently selected from the group consisting of Cmo 
alkyi, Cmo aBcoxy, hydroxy, halogen and trifhwitmethyl; 
or a pharmaceutical^ acceptable salt thereof! 
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43. A compound of the formula (VII): 

O 




X-O-R, 



15 



20 44. 



(VH) 

Xis-CHR3- f -CHRj-alkyi-, or-CHRrBlloBnyl-; 
Ri is selected from fee gronp consisting at 

-axyi; 

-aDcenyl; 

-m-aiyl; and 

. -<CHi)i.icrO<!rRio; . .••.■?*■ ' 
R4 is alkyi or alkenyi, wMch may be interrupted by one or more 
-O- groups; 

each Ba is independently H or Clio dkyU 

Ru is selected from the group consisting of H, alkyi, alkenyl and aryl; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyi, Cmo aBcoxy, hydroxy, halogen and trifluoromcthyl; 
or a phaxmaceodcally acceptable salt thereof. 

A compound of the formula (ViU): 

N-<COOR7)2 




(vm) 
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X is -CHR3-, -CHRa-alkyl-, or-CHR3-aIkeiryl-; 
Ri is selected from the group consisting o£ 

S ' -aUcenyl; 

-Rr-eiyl; and 
<G50i.iitC=C*io; 
Hi is selected from the group consisting o£ 
-hydrogen; 
10 -alkyl; 

-fdkenyl; 
nuyi; 

-heteroaiyl; 
• -hetorocyclyl: 
15 • ' -aikyl-Y-alkyl; * 

-alkyl-Y-alkenyl; 
-aByl-Y-aiyl; and 

- alkyl or alkenyl substituted by one or more substttuents selected 
from the group consisting o£ 
20 -OH; 

-halogen; 

-CO-NORite 
-CO-C W o aDcyl; 
25 XXWJwoalkyl; 

-N 3 ; 
-etyl; 

-heteroaiyl; 
-heteiocyclyl; 

30 -CO-axyljand 

-CO-heteroaiy!; 
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IU is aJkyl or alkenyl, which may bo interrupted by one or more 
-O- groups; 

eachBaisiiidependenflyHorCMoalkyl; v 
Rio is selected from the group consisting of H, alkyl, alkenyi and aryl; 
5 each Y is independently -O- or -S(0)wri 

nis0to4; , 

each Rpresent is independently selected from to grotpconsi^^ 
alkyl, C wo aBcaxy, hydroxy, halogen and trifiuoromethyl; and 
&7 is to*-butyl or benzyl; 
lO or a phaxmaceutically acceptable salt thereof, 

45. A compound of Che fonmila OX) 




O-Ri 



15 



Xia-CHRs-, -CHRa-fllkyl-, or -OTR3-alkenyl-; 
Rj ia selected from the group consistmg o£ 
-uyl; 

20 -aDcenyl; 

-IU-axyi;«nd 

Bi is selected from fl» group consisting o£ 
-hydro genj 

25 -^W; 

-aUcenyU 
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10 



is 



20 



25 



-heteroaxyl; 
-heterocyclyi; 
wrikyl-Y-alkyl; 
-dkyl-Y-alkeoyl; 
-alkyl-Y-aryl; and 

-alkyl or alknnyl substituted by one or more sobstitucnts selected 
from the group consisting ofi 
-OH; 



-N(Ra)a; 

-CO-Cho aCcyl; 

-CO-O-Cmo tityi 
-Nj; 

;• • 

-heteroaryl; 
-heterocyclyi; 
-CO-aryl;and 
-C^Ket^iaxyi; 

B4 is alkyl or alkenyi, which may be interrupted by one or more 
-O- groups; 

each R3 is independently H or Cmo alkyl; * 
each Y is independently -O- or -S(0 Vr ; 
nifl0to4;and 

each R present is independenfly selected firom the group consisting of C 1 . 1 0 
alkyi, Cmo aUcoxy, hydroxy, halogen and trifluoromefhyl; 
or a phannaceutically acceptable salt thereof 



30 
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